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CHAPTER I

INTRODUCTION



ECOSYSTEM ANALYSIS REPORT

FOR THE
SOUTH FORK SPRAGUE RIVER WATERSHED

INTRODUCTION

The Fremont National Forest Land and Resource Management Plan (Forest Plan)
provides direction for management of resources and outlines Standards and
Guidelines for use in implementing projects. The Forest Service is
concerned that the Standards and Guidelines may not go far enough to
maintain the desired condition outlined in the Forest Plan. We also believe it
is necessary to better define the desired condition so that it is
specific to each watershed. To do this we must shift our focus from
individual projects to a landscape view of the watershed. It is not the
intent of this analysis to change the Forest Plan. 1f needed changes do
become evident, then an amendment will be prepared. Any amendment will
include public involvement and follow National Environmental Policy Act
(NEPA) regulations. Our goal, and the Forest Plan desired condition, is to
have a healthy forest ecosystem which provides sustainable beneficial uses
(see beneficial uses section-Chapter 11) to the public. Our Forest Plan
currently looks at the natural resources and beneficial uses separately,
which is a segmented approach to management. Watershed analysis looks at
the ecosystem as a whole, not just the individual parts.

This ecosystem analysis report presents a current understanding of the
processes and interactions of concern occurring within the South Fork
Sprague River watershed on the Bly Ranger District, Fremont National
Forest. 1t is intended to help us understand how past land-use activities
interact with the physical and biological environments in the watershed.
This analysis provides a logical way to learn more about how ecological
systems function within the watershed by incorporating knowledge specific to
the watershed into our planning process. This information is essential to
protect beneficial uses and to protect and sustain the natural systems that
society depends on. The analysis provides a vehicle to efficiently identify
and balance multiple concerns. The analysis will provide a summary of
trends in resources where restoration actions are needed and a checklist to
ensure relevant topics are not overlooked during project analysis.

The analysis used existing information, therefore some information team
members wanted was not available to assist in describing conditions,
predicting trends, or evaluating relationships. The Data Gaps section
(Chapter VI) outlines data that would improve this analysis and aid
evaluation of future activities. The analysis Tfocuses on specific issues,
values and uses identified within the watershed that are essential for
making sound management decisions. Historic, current, and desired condition of
the watershed while also describing processes and activities affecting
resources in the watershed.



The analysis was conducted by an eight member core-team (consisting of a
soil scientist, hydrologist, wildlife biologist, silviculturist, and
others-see appendix for listing of members and experience) and followed the
eight step process outlined in the "Federal Agency Guide for Pilot Watershed
Analysis." This document is written for the Bly District Ranger. Although
the public is free to receive and review the analysis, it will only be sent to
those who specifically request copies. The public will be encouraged to
participate in the planning of specific projects as they are proposed by the
Bly Ranger District.

The Bly Ranger District will use this analysis to select specific projects
that will move the watershed toward the desired condition described in this
analysis and the Forest Plan. These projects will then be addressed through
separate analyses conducted on a project-by-project basis by an ID Team.
The project analysis process will include involvement by the general public
and result iIn a site specific decision as required by NEPA.
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ECOSYSTEM ANALYSIS REPORT
FOR THE

SOUTH FORK SPRAGUE RIVER WATERSHED

DESCRIPTION OF THE WATERSHED AREA

A. General Watershed Characteristics

The watershed is on the southeastern edge of the East Cascades of Oregon
within the Basin and Range Physiographic Province. The area lies iIn the
transition between coniferous forest and sagebrush steppe and has
characteristics of both vegetative zones. The watershed area encompasses
approximately 82,100 acres, and is five miles east of the town of Bly (Map
#1). Ownership is comprised of 43,140 acres (53%) of public lands
administered by the Forest Service and 38,960 acres (47%) of private
interest, primarily Weyerhaeuser Company lands (Map #2). Approximately
27,150 acres are within Klamath County and 54,950 acres are within Lake
County (Map #2). The watershed area is also within both Klamath Basin
Working Circle (78,520 acres) and the Lakeview Federal Sustained Yield
Unit (Lakeview Working Circle-3,580 acres). A significant amount of
timber harvest, road construction and cattle\sheep grazing has occurred in
all management areas in the past.

Road densities within the watershed average 3.95 miles\square mile on
Forest Service lands and 2.05 miles\square mile (this figure includes only
major roads minor service roads were not included) on private lands.

Elevations range on the extreme north end (within the Gearhart Mountain
Wilderness) from 8,370 feet from the top of Gearhart Mountain to 4,340
feet along Paradise Creek (Map #3). There are 103 miles of streams on
Forest Service lands and 111 miles on private lands. The watershed has
typically gentle topography. The slope on approximately 58,500 acres (71%
of area) is between 0 and 15%, the slope on about 21,000 acres (26% of
area) is between 16 and 35%, and only about 2,600 acres (3% of area) has
slopes over 35%. Portions of the South Fork Sprague River, lower
Buckboard Creek and most of Brownsworth Creek flow through canyonlands
that are up to 400 feet deep, and have steep to very steep side walls.

The South Fork Sprague River flows westerly until it meets the North Fork
Sprague northwest of Bly to form the Sprague River. The South Fork
Sprague River is one of the many headwaters of the Klamath River which
flows into the Pacific Ocean near Requa, California.
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1. Location and Land Management

The ecosystem analysis area is near the eastern boundary of the Bly Ranger
District of the Fremont National Forest. The analysis area is also south
of the Gearhart Mountain Wilderness Area. The legal description includes
sections or portions of sections in T35S, R16E; T36S, R14-15-16-17E; T37S,
R14-15-16-17E; and T38S, R15-16E.

Approximately 5,111 acres of the watershed are within the Gearhart
Mountain Wilderness and are managed under the Management Area (MA) 10 (Map
#4) Standards and Guidelines within the Fremont National Forest Land and
Resource Management Plan (Forest Plan).

The watershed also contains a portion of the Coleman Rim Roadless area,
which includes approximately 2,363 miles of high elevation mixed conifer,
meadows, and rim rock. During the forest planning process, these acres
were identified as Roadless Area Review and Evaluation (RARE)II, but were
consequently redesignated as MA-5. No road building or timber harvest has
occurred since the Forest Plan was adopted. The remainder of the
watershed 1is comprised of the Tfollowing MA"s, acreages and management
emphasis (Forest Plan):

Table 1-Management Areas

MA Acres* Emphasis
1 36,648 Mule Deer Forage and Cover on Winter Range
3 & 14 1,097 Old Growth Habitat for Dependent Species
(Minimum and Above)
5 11,800 Timber and Range Production
6A 3,060 Scenic Viewshed
7C 9,313  Special Management Areas (Includes South Fork
Wild & Scenic, Coleman Roadless and Coleman
Wildlife)
8B 617 Research Natural Areas (Proposed Vee Pasture
RNA)
15 6.800  Streamside Management
16 10,540 Minimum Management (Non-commercial)

*Due to overlapping acreages within each management area, the combined
total of the management areas will not equal the combined total number of
federal acres for the watershed as listed in the general description of
the watershed area.






2. Geology and Soils

The underlying bedrock is, for the most part, the parent material for the
soils present. The dominant soil types (37%) are silty clay, silty loam
and clay loam derived from basalt, andesite and tuff. The rock mineral
composition, resistance to weathering, and age dictate the amount and type
of soil that develops. The very stony scabrock flats are silty clay-clay
soils and comprise nearly 23% in discrete mapping units and are minor
inclusions within other mapping units, suggesting that more than 25% of
the area is of this soil type. (Soil Resources Inventory (SRl), Fremont
National Forest, Pacific Northwest Region, 1979)

The analysis area is dominated by extrusive igneous rock (85%), of which,
olivine basalt from the Tertiary geologic period is the most common type
(46%). OF the remaining area (15%), rhyolite and rhyolitic tuff are the
most common. The remainder is either Quaternary alluvial deposits on the
river valley floor, or Quaternary pediment and fluvio-glacial gravels at
the head of Brownsworth Creek. There are also intermediate intrusive
rocks on Gearhart Mountain and at the head of Whitworth Creek on Coleman
Rim.

Basalt, andesite, and tuff-derived soils that have been overlain with
shallow to moderately deep volcanic ash from Mt. Mazama comprise nearly
30% of the area. Basalt and andesite are the hardest rocks present and
decompose slowest, followed by rhyolite, then tuff.

In addition, Mt. Mazama ash and pumice were deposited from the eruption
plume onto the previously developed soils. The ash and pumice were then
relocated by wind and water to various depths, and were often mixed by
burrowing animals and such events as windthrown tree roots. Due to the
coarser texture of ash and partial mixing, these soils are typically loamy
sands over stony clay loams.

The amount of clay in soils greatly influences soil properties and
behavior, and are a function of the clay-forming minerals in the parent
material. Rhyolite contains a high percentage of quartz, therefore,
rhyolitic soils are sandy loams (7.5%). Those rhyolitic residual soils
overlain with Mt. Mazama ash are loamy sands over sandy loams (11.5%).

Pyroclastic soils occur on 10.5% of the area and are fine textured clay
loams to silty clays. Alluvial soils (3%) are also fine textured (silty
clay loams). With the exception of the pyroclastic and alluvial soils,
all soils tend to be gravelly to stony.

3. Climate

The general area is located in the semiarid rain shadow east of the
Cascade Mountains. Most precipitation comes during the fall, winter and
spring months and is snow-dominated. Although summers are dry, they are
characterized by intense localized thunderstorms. Average annual
precipitation varies by elevation and ranges from about 12 inches iIn the
river valley to over 30 inches on Gearhart Mountain. The 24 hour 25 year
precipitation intensity, according to the National Oceanographic and
Atmospheric Agency (NOAA-Atlas 2), ranges between 2.40 and 2.80 inches.
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The Town of Lakeview (the closet weather station) IS about 30 miles east-
southeast of the center of the South Fork Sprague River watershed. The
precipitation varies from 5.81 to 26.03 1inches. A review of the
monthly precipitation records taken iIn Lakeview, Oregon, suggests that,
although the average precipitation from 1924 through 1994 is 14.66 inches,
there is no normal annual precipitation amount. Only Ffive percent of the
years were average (14.00-14.49 inches) while 15.50-15.99 inches,
16.00-16.49 inches, 17.00-17.49 inches and 18.00-18.49 inches each
occurred Five percent of the time also. The most common amount,
11.00-11.49 inches, occurred ten percent of the time. The remainder of
the years were variable.

Temperatures ajso vary widely, both seasonally and by elevation. Summer
highs are 100°F in the valley bottoms with temperatures reaching 90°F in
the higher elevations, and winter lows are well below 0°F at both
elevations. Freezing temperatures can occur any time of the year,
especially in cold air basins and at the highest elevations.

Higher elevation areas have a progressively shorter growing season; the
growing season is significantly shorter over 6,500 feet elevation where
ponderosa pine becomes less common.

4_ Vegetation

Upland: The vegetation in the area is variable, because of the high
variation in elevation (4,340 to 8,370 feet), annual precipitation (12 to 30+
inches), length of growing season, soil texture, soil depth and aspect.
Natural events (such as insect infestations and wildfires) and historic
management activities (including fire suppression, cattle grazing and timber
harvest) add to variability. At least one quarter of the area is scabrock
flats which generally support grasses, sagebrush and juniper. Less than 3% of
the area is riparian zones/meadows supporting a variety of forbs, grasses, and
sedges, along with willow, alder, aspen and/or cottonwood.

The dominant vegetation type is commercial forestland occupied by
ponderosa pine, lodgepole pine, and/or mixed conifer stands that include
ponderosa pine, lodgepole pine, sugar pine, western white pine, white fir
and/or incense cedar. With the exception of the Gearhart Mountain
Wilderness and inaccessible areas such as canyonlands, natural conditions
on commerical forestland has been altered by timber harvest, suppression
of wildfires, drought-related mortality and uncontrolled wildfires. Areas
planted following clearcutting or wildfires are typically monocultures of
ponderosa pine or lodgepole pine where mixed conifer stands once stood.

Riparian: The riparian within the area buffers the fluvial system from
the potential impacts of disturbances caused by direct management
activities, natural events and upland management activities. Included
within the riparian area is a well-vegetated zone with grasses, sedges,
forbs, shrubs and/or trees. The above-ground biomass adds to the
coarseness of the surface and disipates floodwater energy, and acts as a
filter to catch and hold sediment before it can reach the stream. The
below-ground biomass holds the soil together and minimizing banks eroding
into the stream.
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A historic riparian area that no longer has a functioning floodplain due
to channel downcutting will lose those attributes that constitute a
functional riparian area. The soils, which are in close proximity to the
stream and tend to be fine textured, are subject to erosion and contribute
to the sediment load of the stream.

Few examples of pristine riparian areas exist within the watershed due to
historic grazing practices. Through more than 100 years of intense
grazing pressure of the riparian areas, cattle have modified species
composition. Cattle within the area browse riparian shrubs and tree
seedlings, reduce soil productivity through compaction, nutrient export,
and lower the water table indirectly by causing bank erosion and channel
downcutting.

Fluvial System

The South Fork Sprague River watershed can be divided into four
subwatersheds (subsheds-see map #2). The following is a breakdown of
those subsheds and acreages:

Subshed A-(Brownsworth-12,890 acres 5,310 acres Forest Service, 7,580
acres Private) includes Brownsworth Creek and its tributaries Hammond
Creek, Leonard Creek, and Long Creek. Long Creek flows into a canal that
diverts streamflow to Campbell Reservoir which is outside the analysis
area. Brownsworth Creek flows into the South Fork Sprague River,
northwest of Round Butte.

Subshed B-(Upper South Fork Sprague-16,180 acres 14,390 acres Forest
Service, 1,790 acres Private) is the upper South Fork Sprague River, and
its tributaries (Camp, Corral, Jack, Jade, Buckboard and Alder Creeks) to
its confluence with Whitworth Creek.

Subshed C-(Pothole/Whitworth-14,480 acres 6,894 acres Forest Service,
7,586 acres Private) includes Whitworth Creek, its unnamed tributaries and
Pothole Creek.

Subshed Z-(Lower South Fork Sprague-38,550 acres 16,627 acres Forest
Service, 21,923 acres Private) is the lower South Fork Sprague River from
the confluence with Whitworth Creek to its confluence with Paradise
Creek. The tributaries within this subshed are Ish Tish, Indigo, Badger
and Paradise Creeks.

The Forest Service manages 53% of the watershed. Ownership by subshed is
broken down as follows: The Forest Service manages 41% of Subshed A, 89%%
of subshed B, 48% of subshed C and 43% of subshed Z. Weyerhaeuser Company
is the majority landowner in subsheds A, C and Z. Of the total miles of
perennial streams in the watershed, 37% are located on Forest Service
managed lands. The notable exception is the upper portion of the South
Fork Sprague River, Subshed B, where 87% of the perennial streams flow
through Forest Service managed lands.
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6.

7

Insects and Disease

The roles of insects and diseases as disturbance agents in the forest are
very closely tied to vegetation patterns. Factors such as species
composition, size structure, and density of forest stands are all very
important in determining which agents are likely to be operating in the
forested environment, their abundance, and how profound their effect is
likely to be on that vegetation. By their actions, insects and diseases
sometimes alter the very vegetative patterns that provided them with
suitable habitat, and set the stage for new processes to occur.

Tree growth and vigor, as influenced by site conditions, also play a very
important part in determining when and where insect and disease organisms
will be operating.

The combinations of site characteristics, growing conditions, and
vegetative patterns often allow us to predict changes that are likely to
occur due to the actions of insects and diseases. By the same token, a
recent history of insect and disease infestations would also imply that
certain vegetative patterns were present on the landscape when these
disturbance agents were at work. For example, the extremely high levels
of fir engraver activity across the Fremont National Forest during the
early 1990s reflected high stocking levels of white fir in Tfire-climax
ponderosa pine sites. Similarly, high incidence of annosus root disease
in many ponderosa pine stands suggests low-productivity sites combined
with a cutting history that has produced many large stumps to be
inoculated by the fungus.

The key to keeping these insect and disease disturbance agents operating
at natural or acceptable levels involves managing the vegetation patterns
across the landscape. The degree to which a forest is healthy can be
measured by the overabundance or absence of the various combinations of
size, structure, and species composition that can occur within a
particular vegetation series or ecoclass. The desired vegetative
condition, then, from a forest health perspective, would be one where all
possible combinations of size, structure, and species composition are
represented in a balanced distribution across the landscape. This type of
vegetative assemblage conveys a resilience to the forest and limits the
scale at which disturbance agents operate. Furthermore, it provides
"replacements™ for those components which are temporarily lost due to
perturbations iIn the system.

. Settlement

Human occupation of the watershed began in prehistory and carries through
into the recent historic era. Prehistory is defined as the time prior to
pioneer exploration and settlement of the watershed; the historical period
begins with recorded pioneer exploration and settlement. The human use of
the watershed has likely changed in nature and intensity over time. The
watershed appears to have been the focus of seasonal use by Native
American Indian tribes, as a major travel route for early settlement, and in
more recent times, for management activities such as logging and
grazing.
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Prehistory: Due to the high elevation, Native American Indian tribes used
the watershed seasonally. The Quartz pass area (southeastern portion of
the watershed) was a central gathering place for the Klamath, Northern
Paiute and the Modoc tribes primarily in the summer months from May
through July. Generally, the Klamath tribes came from the Sprague River
Valley to the West, the Northern Paiute from the east and the Modoc tribes
from the south. The tribes would congregate for trading, gathering roots
and berries, obtaining obsidian sources, and possibly fish and game
curing. Important native berry plants included currant, elderberry, and
wild plum and root plants such as camus, balsom root, and epods. Although
the history of the Klamath and Modoc tribes is one of almost constant war,
the Quartz pass area was probably used for communal gathering and trading.

History: Historic era activities within the watershed began with the
construction of the Central Oregon Military Wagon Road (Military Road).
The Military Road provided a route for immigrant travel and for potential
military needs. The road was financed by businessmen and investors from
Eugene Oregon, anxious to increase settlement of southern Oregon as well
as to receive 3 sections of land for every mile of road constructed. The
military road was surveyed in 1865 by Lieutenant McCall and was completed
in 1867. Construction of the road included clearing a route by removing
dirt and loose rocks down to the bedrock. The military road was used for
50 years before being abandoned.

The Klamath Indian reservation was established in 1898. The reservation
boundary included the western portion of the watershed. The boundary
followed the ridgelines along Horsefly Mountain, Round Butte, South Fork
Sprague Canyon, Elder Spring, Grouse Prairie, a ridge north on Leonard
Creek to the Dome and the Notch on Gearhart Mountain. The reservation
boundary was later moved to the west, outside the watershed in 1954.

Pioneer exploration and settlement followed the construction of the
military road and the establishment of the reservation. Homesteading
generally began in the early 1900s. Pioneer ranching families such as the
Utleys, Hydes, Obenchains and Rentles, settled iIn the southwestern portion
of the watershed. The Rentles settled near Ish Tish Creek, now the Baio

Ranch, and the Obenchains and Hydes at ranch sites along the South Fork
River.

The Ewauna Box Company constructed the First railroad lines in 1929 from
Bly to Quartz Mountain pass. At the pass, spur lines were constructed to
access timber stands. Ewauna Camp, located east of the watershed
boundary, was the hub of the logging activity. The camp and associated
rail lines were iIn use approximately 10 years. In addition to timber, the
rail lines were also used to transport sheep and cattle. A paved route
between Bly and Lakeview was constructed in 1930. This highway has since
been rerouted, but basically followed the current path of Highway 140.

A recent trend of settlement has been subdividing the large original
ranches and the purchase of iInvestment property. For example, the area
near the original Utley cabin is now under several different ownerships.
However, few new cabins or vacation homes have been built. Future demand
may increase for vacation homes, investment properties and alternative
home sites.
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B. Beneficial Uses

1. Aesthetic and Scenic

The watershed contains high aesthetic quality scenery. Among the
outstanding aesthetic features is the feeling of solitude forest visitors
can achieve, particularly within the Gearhart Mountain Wilderness. Other
places where solitude is possible include the headwaters of Long,
Brownsworth and Leonard Creeks, the South Fork Canyon, the high elevation
meadows, and rim rock and roadless areas of Coleman Rim. Solitude will
continue to be a highly demanded beneficial use within the watershed.

Scenery within the watershed is generally of high quality. The watershed
is visible from the town of Bly and provides foreground views for Highway
140. Within the watershed, 2,979 acres are managed as MA6 retention, and
82 acres as MA5 partial retention. Corridors managed for scenic quality
include Highway 140 near the Sprague River Picnic Area, Highway 140 from
the Baio Ranch to Quartz Mountain, and road 34 from Brownsworth Creek to
Lookout Rock. The Robinson Spring Burn, 1992, affected the visual quality
of the Highway 140 corridor. However, effects were minimized due to the
large amount of standing live trees and snag trees left in the iImmediate
foreground. A second portion of the watershed has a modified appearance
due to past timber harvest. Clearcuts adjacent to the Gearhart Mountain
Wilderness are visible from Highway 140.

Visual quality will continue to be a highly demanded beneficial use. 1993
traffic volume on Highway 140 at the Lake/Klamath County line was 335,800
vehicles. This fTigure does not differentiate between commercial and
recreational use within the visual corridor of Hwy. 140.

Road 34 receives high use because it is an important access route for such
recreation sites as Mitchell Monument and the Gearhart Mountain
Wilderness. Between 1984 and 1985, the road averaged 114 vehicles per day
during the season extending from May to December 1994. Approximately 83%
of the use was recreational.

2. Agriculture and Grazing

Historic Use:

Few accurate numbers or dates are available for grazing within the
watershed prior to 1935 . Grazing is believed to have begun in the
1880s. At that time the entire watershed was under public domain. The _
class of livestock was generally sheep. Complete Forest Service grazing
records begin in the 1930s.

Blaisdell: When Forest Service records began in 1936 when approximately
500 head of sheep grazed the allotment from 6/16 to 9/15. In 1937, the
class of livestock changed to cattle. From 1937 to 1946, the number of
cattle was approximately 260, the season of use was 4/15 to 7/1. In 1947,
the permittee changed from James Owen to Vance Hall. Hall grazed only 35
cattle in 1947 from 4/16 to 9/30. The herd was eventually increased to
approximately 100 head by 1951.
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Also in 1951, an allotment management plan was approved. Since 1950, the
amount of grazing has generally remained constant, with 105 cattle using
the allotment between 5/1 and 9/30. In 1960, a two pasture deferred
rotation system was implemented. There have been six years of non-use in
the history of the allotment.

Animal Use: There are no trends iIn usage. Head months have remained
consistent at approximately 500 since 1951. From 1943 to 1951, head
months fluctuated between 190 and 340. The years of heaviest cattle use
occurred between 1937 and 1942, numbers peaked at 910 head months.

Swede/Deming (Swede Cabin Pasture): Forest Service records begin in 1936,
approximately 306 cattle grazed the allotment from 4/15 to 6/15. Since
1936, the class of livestock has been cattle. Cattle numbers have
fluctuated. From 1936 to 1947, W.R. and Dave Campbell ran between 280 and
400 cattle. The permitted season of use was 4/15 to 6/15, under on
"on-off"" type permit. In 1953, an allotment management plan was written
and recommended the season of use from 4/1 to 5/15. Beginning in 1963,
cattle have not been turned out until May, with the average season of use
between 5/10 and 6/25. Between 1950 and the present cattle numbers have
fluctuated between 300 and 500. There have been two years of non use 1iIn
the history of the allotment.

Animal use: There are no trends in usage. Head months have fluctuated
between a low of 221 in 1976 and a high of 1182 in 1942. Generally, most
years have averaged 550 head months. Periods of high use include an
average of 800 head months between 1936 and 1945, 700 head months between
1970 and 1974, and 700 head months in 1982 and again in 1990.

Pothole: Forest Service records begin in 1908. Between 1908 and 1962 the
present Pothole allotment was composed of three smaller allotments:
Pothole, Drews Creek and Deer Creek. The Deer Creek allotment dates to
1908, when it also was composed of three smaller allotments. Both sheep
and cattle used the allotment. The smaller Deer Creek allotments were
consolidated in 1929 and approximately 1200 sheep were grazed from 6/16 to
9/15. The Drews Creek allotment was acquired by the Forest Service 1in
1945 from the Ewauna Box Company. W_H. Leehmann held a permit for
approximately 1000 sheep between 1945 and 1961. The season of use was
short, only a couple weeks, in either the spring or fall. Records for the
Pothole allotment date to 1913. From 1913 to 1924 approximately 2000
sheep grazed the allotment from 6/15 to 10/15. Sheep numbers were reduced
in 1930. From 1930 until 1961 approximately 1000 sheep grazed the
allotment from 7/1 to 10/15.

All three allotments were combined to form the present Pothole allotment
in 1962, and the class of stock changed to cattle. Cattle herd size
increased from 130 in 1962 to a high of 920 in 1972. The season of use
between 1962 and 1980 was from 7/1 to 9/30. The season of use was
extended a month earlier to 6/1 beginning in 1981, and to 5/15 in 1990.
In 1994, the allotment was fenced and a three pasture rotation grazing
implemented.

Animal Use: (Note: animal numbers have been converted to AUMs to allow
comparison between years when different classes of livestock used the
allotment.) Records dating back to 1913 allow some trend analysis to be
made .
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Generally there have been two eras of heavy domestic animal use on the
Pothole Allotment. One between 1913 and 1924 and one between 1981 and
1988, and again between 1990 and 1994.

In 1913, approximately 2400 sheep were permitted on the Pothole Allotment
from 6/15 to 10/15. No records are available from the Deer Creek or Drews
Creek allotments from this year. The earliest numbers available from
these allotments occur in the 1940s. At that time, 1200 sheep grazed Deer
Creek and 1000 grazed Drews Creek.

By the 1940s, sheep numbers had been cut by approximately 50% on the
Pothole allotment. This reduction is consistent with the overall forest
reduction in sheep numbers between 1907 and 1940. In order to determine
animal numbers on the entire Pothole allotment, two sets of numbers can be
extrapolated back to the 1913 period, one conservative and one liberal.
Under the liberal assumption that Deer & Drews Creek allotment had twice
the amount of animals iIn 1913 as iIn 1940, (i.e. similar to Pothole), then
animal numbers in 1913 were 2400 sheep from 6/15 to 10/15, 2400 sheep from
6/16 to 9/15 and 2000 sheep from 9/20 to 9/30. Total AUMs were
approximately 3700. Under the conservative assumption that Deer & Drews
Creek allotments had the same amount of animals in 1993 as in 1940, then
animal numbers in 1913 were 1200 sheep from 6/16 to 9/15, 1000 sheep from
9/20 to 9/30 and 2400 sheep from 6/15 to 10/15. Total AUMs were
approximately 2800.

Records between 1945 and 1961 are complete. During this period
approximately 1000 sheep grazed the Deer Creek Allotment between 6/16 and
9/15, 1000 sheep grazed Drews Creek Allotment between 6/16 and 6/30 and
1000 grazed Pothole between 7/1 and 10/15. Total AUMs were approximately
1600.

During the period 1962 through 1968 when cattle used the allotment, the
herd increased iIn size from 130 to 700. Season of use was 7/1 to 9/30.

Between 1968 and 1980 the cattle herd fluctuated in size between a low of
356 1n 1979 and a high of 920 in 1970. Average herd size was
approximately 700 and the season of use from 7/1 to 9/30. AUMs were
approximately 2500.

Between 1980 and 1988 the cattle herd fluctuated in size between a low of
702 and a high of 750. Average herd size was approximately 730 and the
season extended from 6/1 to to 10/1. AUMs were approximately 3500.

Between 1990 and 1994 cattle herd size was reduced between a low of 486
and a high of 600. Average herd size was approximately 600 and the season
use extended from 5/15 to 10/15. AUMs were approximately 3600.

Other Allotments: Analysis or trends of other allotments, within the
watershed have not been made because the watershed overlaps with only a
small portion.

CURRENT USE
The watershed contains portions of the Blaisdell, Dairy Creek, Deming
Creek, Devil"s Garden, Horsefly, Pothole and Swede allotments (see range
allotment map #5). The current use for these allotments is summarized
below.
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ACRES PERMITTEE PERMITTED #"s SEASON

ALLOTMENT/PASTURE
Blaisdell Baio 84 5/1-9/30
Owen Butte 6324
Round Butte 2277
Butte Spring 517
Dairy Creek 71 Berry 296 7/1-9/15
Deming Creek 4 Vacant
Devils Garden Vacant 300 5/1-5/15
Taylor Draw 488
Devil Lake 828
Horsefly Newman/ 1156 6/1-9/30
East Fishole 4795 Hainsville
Lost Burn 2649
Pothole 49398 Sparrowk 600 5/15-9/30
Swede Rocking AC 5/1-5/31
Swede Cabin 3384 581

3. Biodiversity

N

Biodiversity is described in the existing and desired condition for this
report. The demand for this beneficial use is expected to greatly
increase in the near future. Increases In demand can be expected for old
growth areas, and diverse habitats for flora and fauna as private lands,
both within the watershed and adjacent to NFS lands, are used for resource
extraction and development.

Cultural Resources and Archaeology

Evidence of human occupation in the watershed during the prehistory period
includes two petroglyph sites, pictograph sites along Coleman Rim and many
lithic scatters iIn the Quartz Pass area. Sources of obsidian were
probably obtained in nearby Drews Valley. The obsidian was traded and
shaped into tools within the watershed. Other archaeological sites iIn the
watershed include Pothole Creek and Coleman Rim where scrapers and knives
have been Tfound. The watershed was probably used for religious
activities, but no evidence of vision quests sites have been located. The
general topography of the area affords views of the surrounding landscape
and contains important high peaks such as the dome on Gearhart Mountain
and other prominent geologic viewpoints.

Evidence of historic era activities begins with the Military Road. Within
the watershed, a three-mile section of the road can be seen near Quartz
pass. The oldest structure in the watershed is the remains of cabin which
dates to 1909. It is located near the current 7C ranch, where the South
Fork River leaves the watershed. This structure was owned by Gustav
Darrow, a pioneer homesteader. Most of the older structures in the
watershed are line shacks, built for overnight stays by cowboys along
cattle and sheep stock routes. Examples can be found at Swede Cabin,
Utley Cabin, Mitten Springs, and a historic corral at Finley.

Railroad grades from the Ewauna Box Company can be seen 1In the
southeastern portion of the watershed at Quartz Mountain, in the Robinson
Spring burn area, and on Weyerhauser property along Whitworth Creek. Many
of the grades are currently being used as forest access roads.
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5. Mining

There are no current or historic mining activities or claims within the
watershed. A portion of the watershed, near Quartz Mountain, was surveyed in
the 1980s for gold. Historic mining of gold and cinnabar have occurred
outside the watershed at Quartz Mountain, Quartz Butte and south of
Buckhorn Springs.

6. Recreation

The watershed provides opportunities for diverse recreation experiences
including hunting, fishing, trapping, camping, photography, hiking and
backpacking, horseback riding, skiing, snowmobiling, mushroom and native
plant collection.

Fishing and hunting activities bring the most visitors to the watershed.
Elk, mule deer, antelope and bear are the primary game species. Upland
birds, waterfowl and small game are also hunted. The watershed lies
within the Interstate hunting unit, a popular choice among Oregon
hunters. The table below illustrates hunter use in the Interstate hunt
unit.

Hunt Applicants Tags/Hunters Hunter Days
Elk (Controlled hunt) 219 100

Elk (Archery) 45

Elk (General hunt) 171

Elk (Total) 1563
Deer (Controlled hunt) 2344 500

Deer (General/archery) 635

Deer (Total) 3718
Antelope (Controlled) 364 60 635
Bear (general) 59 949
TOTAL 2927 1570 6865

Anglers fish for redband, brown and brook trout in popular creeks such as
Leonard, Brownsworth and the main stem of the South Fork Sprague. High
use Fishing takes place at the Sprague River picnic area and near Corral
Creek campground. The South Fork Sprague River offers some of the best
fishing on the Bly Ranger District. Dispersed campsites occur along many
of the perennial streams in the watershed.

TRAILS & CAMPGROUNDS
The watershed includes approximately three miles of designated hiking
trail from Lookout Rock into the Gearhart Mountain Wilderness. Although
undesignated, other popular routes occur along Coleman Rim, in the South
Fork Canyon, at the Sprague River Park.

An opportunity for winter recreation activities occurs near Quartz
Mountain. The pass is a designated State of Oregon Snopark, with parking
available for approximately 10 vehicles with trailers. The District has
designated approximately 6 miles of cross country ski trail within the
watershed and approximately 12 miles of snowmobile route. The snowmobile
route proceeds from Quartz Snopark north along road 3660 to road 34. In
1994, approximately 4500 visitors used the Quartz Snopark. This figure
does not differentiate between snowmobile and cross country users, or
those who used the Snowpark and recreated outside the watershed.
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Developed campsites include the forest camp at Corral Creek and a pichic
area at the Sprague River Park. Fishing and access to Gearhart Wilderness
Mountain make Corral Creek a popular campsite. In 1994, it received 5000
visits. Other popular dispersed campsites occur at Finley Corrals, Jack
Flat, Coleman Rim, Lantern Flat, Bare Flat and Camp Creek. The day use
Sprague River Picnic area receives approximately 27,000 visits per year.

Research Natural Area

VEE PASTURE

The Vee Pasture is a 620 acre proposed research natural area. It is
located iIn the notch of Forest Service land which lies south of
Brownsworth Creek and north of the South Fork Sprague River. The area was
designated an RNA because it Tills two cells needs (or elements) in the
Eastslope Oregon Cascades Physiographic Province of: 1) #5-Western juniper
(Juniperus Occidentalis)/low sagebrush (Artemisia arbuscula)/ldaho fescue
(Fescuca idahoensis) and bluebunch wheatgrass (Agropyron spicatum)
communities and 2) #47-Low sagebrush (Artemisia arbuscula) vegetation
complex, with Idaho fescue (Fescuca idahoensis), bluegrass (Pao sandberq)
and bluebunch wheatgrass (Agropyron spicatum).

The RNA will provide a reference area for comparing results from the
effects of resource management techniques and practices outside the RNA,
opportunities for on-site and extension educational activities, and a
reserve for the preservation and maintenance of genetic diversity and
biodiversity as a whole.

Roads and Access

An 11-mile stretch of Oregon State Highway 140 is the main access route
through the watershed. Highway 140 intersects important Forest Service
access routes, including the Fishhole Creek Road (3790), the 34 road, the
015 road, and the Boys Ranch Road (3716). In addition, the Quartz
Mountain Snopark accesses the Lofton Road (3715) and road 3660. These
routes provide access for private interests, such as Aspen Ridge Resort
and permanent residences along the Boys Ranch road, as well as
recreational access to the Gearhart Wilderness Mountain, Mitchell
Monument, the Quartz winter recreation area and the Fishhole Lakes
recreation area. Road access is presently adequate in the watershed.
Demand for greater access is not expected to increase.

Table 1. LAND OWRERSHIF {in Miles®)

Subshed F3 NON -F3 Total
A 5. 194 11.83% 20133

B 22,479 2-77 15 176

c 10,778 11._H54 I 626

z 15,855 A4 374 il 2 34
TOTAL &1 LY G359 126, 280
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Table 2. ROAD DENSITY

Subshed FS NON-FS Total
Miles Density Miles Density Miles Density

31.1 3.761 26.43 2.232 57.62 2.862
94.5 4.206 12.98 4.641 107 .52 4.254

A
B
C 57.6 5.353 33.61 2.835 91.27 4.034
Z
T
L

82.7 3.200 51.73 1.505 134.46 2.232
OTA 266.12 3.948 124.75 2.049 390.87 3.047

* All acreage figures supplied from land ownership layer in GIS

** All road miles calculated from TSU layer in GIS

*** The TSU road layer map was reviewed by Bly engineering, summer 1994.
Forest Service road locations and miles were determined to be correct. The
milleage of non-FS roads reported is low. The TSU layer only contains major
routes across private lands within the watershed. For example, the TSU
layer contains few '"'surface-level type "D roads', or logging roads on
private land. As such, the road densities for non-FS lands are actually
higher. Therefore, the total watershed road density is also higher.

9. Special Uses

The watershed contains two permanent meteorological stations, one located
adjacent to the Quartz Snopark, the other at Corral Creek. These sites
are administered by the U.S. Meteorological Agency.

A special use power line is located approximately 1/4 mile north of Hwy.
140. This 100 foot corridor is under special use permit to Pacific Power &
Light.

A special use permitted telephone line is located approximately 1/4 mile
south of Hwy. 140. administered by U.S. West.

10. Timber

Timber harvest has been a beneficial use since the 1930s. Large portions
of the watershed have been entered each decade. By 1990, the only
forested portions of the watershed that had not been logged include the
Gearhart Mountain Wilderness, the South Fork of the Sprague Canyon, and
approximately 700 acres along the Coleman Rim. Timber volumes produced
from the watershed vary by decade. Total volume produced in the watershed
since 1929 is approximately 316 mmbf. This amount does not include volume
produced from private lands between 1950 and 1994. Timber harvest by
decade i1s summarized below.

1930s: Significant commercial timber harvest in the SFS watershed began
in the 1930s with the advent of railroad logging. The Ewauna Box Company
purchased the Quartz Mountain timber tract from the Booth Kelly Lumber
Company iIn 1928. The tract of land was approximately 30,000 acres with a
possible yield of 300 mmbf. Approximately 14,000 acres are within the
watershed. Rail construction began in 1929 and continued through 1931.
The main haul route was constructed from Bly to Owen Butte and then to the
Quartz Mountain pass. At the pass, approximately 75 miles of rail were
constructed.
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Logging began in 1931, reaching a peak of 250 mbf/day in 1935. By 1936,
the Quartz Mountain tract was cut out. The company had logged some
adjacent ranch land, and some timber owned by the Pelican Bay Lumber
Company as well as their own holdings. The life of the system was just
eight years.

ACRES First Entry: 14,000

ACRES Re-entry: None

Volume Harvested: 140 mmbf

Significant Events: Railroad logging by Ewauna Box Co., small logging
operations on private ranch land.

1940s: Few commercial timber harvests occurred In the 1940s. The only
recorded timber sale in the watershed was the Whiskey Spring sale, located
near Deming Creek, iIn 1947-1948. Active presale work began on other sales
within the watershed in the mid to late 1940s.

ACRES First Entry: 800

ACRES Re-entry: None

Volume Harvested: Not available

Significant Events: Presale work began for sales on National Forest lands,
1947 to 1949.

1950s: Commercial operations on National Forest lands began iIn the
1950s. Commercial sales on small private land holdings also began. Large
amounts of slash were created for the first time, such as iIn timber sales
near Deming Creek and Round Butte. Slash is partly responsible for
carrying subsequent fires in 1955. During the 1950s, the Forest Service
became responsible for 'releasing” timber sales after adequate slash fuel
reductions. Records are available for treatments on both private and
public lands through the 1970s.

Acres First Entry: 8,000

Acres Re-entry: 1,200

Volume Harvested: Forest Service: 30 mmbf; Private: unavailable.
Significant Events: Large First entries into Forest Service lands along
Pothole Creek. Light entries into Round Butte and Deming Creek area
followed by large salvage harvests following fires. Active logging

activity on small tracts of private lands, specifically pine types on
ranch lands in subshed "zZ."

1960s: Commercial operations on Weyerhauser lands generally began iIn the
1960s. Large blocks of private land were entered for the Tfirst time.
Remote Forest Service parcels, such as along Coleman Rim, Grouse Prairie,
and areas south of the Gearhart Mountain Wilderness were also entered.
These sales were generally large overstory removals. For example, Modoc
Lumber Company removed approximately 19 mmbf from the Buckboard Creek area
between 1966 and 1969. Some areas railroad logged in the 1930s were
re-entered.

Acres First Entry: 15,000

Acres Re-Entry: 5,000

Volume Harvested: Forest Service: 78 mmbf; Private: unavailable.
Significant Events: Large overstory removals on both public and private
lands. Some stands re-entered with silvicultural prescriptions to move the
stands iIn a managed direction.
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1970s: Commercial operations on both private and public lands consisted
of salvage removal of previously logged stands, and timber removal based
on stand prescriptions. Large Forest Service timber sales included Box, Long
Draw and Mit.

Acres First Entry: 1,000

Acres Re-Entry: Forest Service: 4,800; Private: unavailable.

Volume Harvested: Forest Service: 24 mmbf; Private: unavailable.
Significant Events: Last areas of "virgin timber®" logged east of the
Gearhart and along Leonard Creek and Mitten Spring.

1980s: Commercial activities included large timber sales such as Jade
watt, Mix, Whit, Best, Finley 11, Lantern and Leonard. Some of these
sales were prepared in response to section 318, which accelerated timber
harvest on eastside forests. Small sales and stand improvement sales were
also common during this period.

Acres First Entry: 200

Acres Re-Entry: Forest Service: 8,000; Private: unavailable.

Volume Harvested: Forest Service: 50 mmbf; Private: unavailable.
Significant Events: Large timber sales as a result of section 318, second
entry logging in Camp Creek, Mitten Spring, Jack Flat & Buckboard Creek
areas. Small sales and stand improvement sales were also common

1990s: Commercial activities included large salvage sales as a result of the
Robinson Spring Fire, 1992. No green tree sales have been planned or
harvested.

Acres First Entry: none
Acres Re-Entry: Forest Service 5000; Private: unavailable.

Volume Harvested: 18 mmbf; Private: unavailable.
Significant Events: Large salvage sales as a result of Robinson Fire.
Shift to outcome based management, where timber harvest is a result of a
management objective and not and end in itself.

11. Water

Water supply supports a multitude of beneficial uses within the watershed,
including private domestic water supply, irrigation, livestock watering,
dust abatement, salmonid fish rearing, salmonid fish spawning, habitat for
resident fish and aquatic life, wildlife, water contact recreation, and
aesthetic quality. Demand for this beneficial use is expected to greatly
increase iIn the near future. There are no documented or identified
potential uses of water in the watershed for industrial supply,
hydropower, or commercial navigation. Increases in demand for all of the
above beneficial uses can be expected. In addition, downstream uses of
the South Fork Sprague water supply can also be expected to increase.

Existing water claims in the watershed include both ground and surface
water rights. The major claims for water are summarized below.
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Name Type/Quantity/Location Use

7C Ranch Ground Water/various irrigation
W_R.Campbell Reservoir, 1500 AF, Campbell res. irrigation
Spratt Wells Surface, unknown, T37S, R15E, S6, irrigation
James Owen Surface, various, Ish Tish Creek irrigation
Louis Perdrian Surface, various, Paradise Creek irrigation
Donald Barnet Surface, 0.5 AF, Paradise Creek irrigation
Lawrence Little Surface, 12.7 CFS, unnamed wash irrigation
May Knott Surface, various, Badger Creek irrigation
S.R. Land & Livestock Reservoir, 850 AF, Fishhole creek irrigation
J. Watt & F. Griffith Reservoir, 230 AF, unnamed streams irrigation
Weyerhauser Surface & wells, various roads
Bureau of Land Mgmnt. Surface, various stock
USDA Forest Service Surface & wells, various roads, stock

Downstream users are also dependent upon the South Fork Sprague watershed
supply. The South Fork Sprague river provides an important irrigation
source for ranchland between the Sprague River Park and the confluence
with the North Fork Sprague River. Key watershed users include the 7C,
Campbell, Valladeo, Newman, Hadley, Kearn and Hall ranches .

12. Wild and Scenic River

The South Fork of the Sprague river flows for approximately 24 miles
within the watershed. The majority of the river located on public
lands was studied in 1994-95 and found to be eligible for inclusion to
the Wild and Scenic River system. Portions of the river have been
designated as recreational, wild and scenic. The resource values
identified 1include recreational opportunities, wildlife and Fish
habitat, biodiversity and scenery within the canyon. The river
corridor, approximately 1/4 mile on both sides of the river, IS now
under Interim management as a W&SR until a suitability determination is
made.

Beneficial uses of W&SR include preserving the quality and quantity of
the free Fflowing river, maintaining high quality Ffish and wildlife
habitat and providing opportunities for river-orientated recreation.

13. Wilderness and Roadless Areas

On November 11, 1943, the Forest Service established the Gearhart
Mountain wild area, and Congress officially designated it as Wilderness
under the Wilderness Act of 1964. The watershed contains 5111 acres of
the Gearhart Mountain Wilderness. The watershed also contains
approximately 2,363 acres of roadless area on Coleman Rim.

Wilderness uses and values include: primitive recreation experience,
scientific and educational uses, a benchmark for ecological studies, and
the preservation of historical and natural features. The wilderness was
First botanically surveyed in the early 1990s, discovering populations of
Allium campanulatum (sierra onion), Castilleja chlorotica (green
tinged paint brush), and Penstemon glaucinus (blue leaved penstemon).
Also in

the 1990s, the Forest _Service has received three applications for special use permits
involving recreation trips into the wilderness using pack animals.
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A one-year permit for Ilama trips was approved in 1993. The most recent
proposal, for horse trips, is currently under environmental analysis.

The watershed contains one of the two main access points to the Gearhart
Mountain Wilderness, located at Lookout Rock. This access point receives
heavy use in the summer because of close proximity to Corral Creek
campground. During the summer of 1994, wilderness surveys documented 310
people using this trailhead. There is no estimate available on the number
of people who entered the Wilderness without registering.

The Wilderness trail proceeds from the trailhead at Lookout Rock for
approximately 5 miles before it leaves the watershed. Before leaving, the
trail climbs through the Palisade Rocks and the Dome, two of the scenic
geologic features visible from Highway 140.
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ECOSYSTEM ANALYSIS REPORT
FOR THE
SOUTH FORK SPRAGUE RIVER WATERSHED

I11. ISSUES and KEY QUESTIONS
A. Introduction

The core team refined over time and with much discussion, a multitude of
issues into the five listed below, in order to provide analysis
direction. This was done because of the close relationships of the issues
and to focus on major concerns. Issues were developed based on the
watershed analysis core team members own knowledge and interviews with
others interested or knowledgeable about the area (key contacts). Each
issue is complex, and addressed specifically by answering the key
questions and the parameters listed with the issue.

B. Issues, Key Questions and Parameters

Issue #1: Past management practices such as logging, grazing, road
building, etc., have altered water quality within the watershed.

Key questions

1. Does the South Fork Sprague River and it"s associated tributaries meet
State of Oregon and Forest Plan water quality standards?

Parameters: temperature and turbidity.

2. Where have management activities resulted in degraded water quality
within the South Fork Sprague River (such as temperature and turbidity)?

Parameters: Bank stability, percent stream shading, sediment delivery,
macroinvertebrates, and erosion.

Issue #2: Functions iIn the riparian ecosystems within the South Fork
Sprague River watershed have been altered from their assumed historic
condition.

Key questions

1. How do land management activities affect riparian ecosystems. Are
these activities preventing recovery where these ecosystems are currently
not functioning properly?

Parameters: bank stability, channel morphology, soil condition, soil
drainage/lowering of the water table, large woody debris and vegetative
community.

2. How have changes in riparian ecosystems affected other resources such
as fish and wildlife habitat and downstream irrigation needs?

Parameters: pools, temperature, base flows, and water quantity
(temperature and turbidity).
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Issue *3: Base flow, peak flow, and timing of peak flow have been altered.
Key questions
1. Has the natural drainage regime in the watershed been altered by grazing,
timber management, road building, and diversion activities?

Parameters: timing and frequency of peak flows and base flow, cumulative
effects, soil moisture storage, soil drainage, and current disturbances.

Issue *4: Management activities have modified aquatic/fish habitat conditions
and caused changes in TES Species (redband trout, bull trout, shortnose/Lost
River Klamath large scale sucker, and Chinook salmon) distribution and
populations.

Key guestions

1. Have aquatic/fish habitat abundance and conditions, and aquatic system
processes and flows been altered?

Parameters: past and present conditions and connectivity; fish
composition, distribution, and populations; and location of key refugia or
hotspot habitat for TES species.

2. Have management activities affected aquatic/fish biodiversity, community,
composition, and distribution, and populations; especially fragmentation of

fish species populations, which threatens species viability?
Parameters: large woody debris, pool habitat, bank stability, streamside cover and
substrata composition, bank width to depth ratios, fish species composition,
distribution and populations.

3. Where are the known problem areas that are contributing to reduced fish
habitat capability?

Parameters: location of management activities and natural events affecting
fish habitat.

Issue #5: Past management activities in combination with natural disturbances
have altered the function, pattern, composition, structure, the amount of
vegetation and abundance, distribution and condition of wildlife habitat and
populations within the South Fork Sprague River watershed.

Key questions

1. How have landscape patterns, composition, and structure changed over
time?

Parameters: past and present landscape metrics (pattern analysis), size,
structure, TES species, noxious weeds, roads, and composition of the
vegetation.

111-2



Harvest will be limited to treatments which enhance other resource values or
accomplish specific management objectives. In some portions of the watershed,
these objectives would include treatments designed to restore a balance in
vegetative structures where a particular condition is over or under represented.
Early and mid-seral stands will continue to be managed for maximum growth.

Road densities will be reduced to meet Forest Plan Standards and
Guidelines.

Fire suppression will continue. Fire occurrence will continue to be 0.07
to 0.08 fFires per year per thousand acres. Fire starts other than the
prescribed burning will be of natural origin. Wildfire will be controlled
within management direction that applies to the situation at hand.
Mechanical means to mimic fire will be used in plant communities that are
fire intolerant species. Fire suppression and prescribed underburning as
presently practiced will continue on all lands.

Livestock numbers, kind and class, season of use and grazing systems will
continue as 1is presently iImplemented. Adjustments iIn season of use and
grazing systems may be made as determined by range monitoring and
necessity.

Deer numbers and use on winter range will remain stable or slightly
i
n

Channel conditions will remain static in the short term and slowly improve®
in the long term. Previously logged or burned riparian areas will slowly I
e

be restocked with shade-providing vegetation.ase

Large Woody Debris (LWD) recruitment will continue to be present in low <«
levels and continue to be recruited in low numbers from the remaining riparian
trees. Stream bank stability, width to depth, and stream
shading will improve only if livestock distribution is controlled more effectively
than In the past. Measurable change in Bull trout habitat (Leonard and
Brownsworth Creek) will only occur if the riparian areas are rested from grazing
for a period of several years and the headwater, native surface roads are
obliterated and revegetated (Bull trout conservation strategy).
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ECOSYSTEM ANALYSIS REPORT
FOR THE
SOUTH FORK SPRAGUE RIVER WATERSHED

IV. ANALYSIS OF ISSUES

ISSUE #1: Past management practices such as logging, grazing and road building
have altered water quality within the South Fork Sprague River
watershed.

Key questions

1. Does the South Fork Sprague River (SF Sprague) and it"s associated
tributaries meet State of Oregon and Forest Plan water quality standards?

Parameters: temperature and turbidity.

2. Where have management activities resulted in degraded water quality within
the SF Sprague (such as temperature and turbidity)?

Parameters: location in subbasins and/or major stream reaches where
water quality problems exist, bank stability, large woody debris,
percent stream shading, sediment delivery, macroinvertebrates, and
erosion.

Introduction

The interaction between hydrologic processes and watershed components
(including geology, soils, and vegetative cover) is very complex and resource
management activities contribute further complexity. Surface soil erosion,
mass wasting and channel scour are all naturally occurring processes that are
accelerated by surface disturbance, removal of soil anchoring vegetation, and
concentration of water caused by management activities. Appendix WATER-1
discusses the interactions between land management activities and water quality
in general as well as basic hydrologic principles (all referenced maps and
water quality charts in this section can be found in the appendix of this
document).

For management purposes the watershed is divided into five subsheds. These are
described in the Introduction under Fluvial Systems and will be referenced in
the following tables and discusions.

Topography In the watershed consists mainly (71%) of gentle slopes (0-15%).
Approximately three percent of the watershed has slopes over 35%. The
watershed generally faces south and west.
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Table WQ-2
Major Topographic Characteristics

Subshed Length Width Relief Order Drainage Slope
M) Mi) (F©) (Percent)
A 7.6 2.8 3400 3 1.6
B 8-6 2-9 3040 4 2.7
C 8.4 2.7 2920 38
z 10.4 5.8 500 5 0.8

Table WQ-3
Major Fluvial Characteristics

Subshed Total Miles Drainage Miles of Streams by Type Percent

of Stream Density Perennial Intermittent FS (P&I)*
A 33.1 1.6 20.0 9.1 38
B 4L.7 1-6 22.7 10.8 90
C 41.6 1.8 19.5 18.5 34
97.4 1.6 33.7 38.6 30

*Percent of total perennial and intermittent stream miles that run through
Fremont NF lands.

The numeric and narrative State of Oregon water quality standards that apply to
the watershed are outlined below:

Antidegradation Policy: Requires that water quality in high quality
waterbodies be maintained above standards unless no other reasonable
alternative exists and the polluting activity is necessary and justifiable
for economic or social benefit. However, even if these two criteria are

satisfied and some water quality degradation is allowed, the
antidegradation standard requires that water quality standards continue to be
met and beneficial uses protected. High quality waters are those waters which
meet or exceed those levels necessary to support the propagation of fish,
shellfish, and wildlife and recreation in and out of the water, and other
designated beneficial uses (Oregon Administrative Rules 340-41-006 [41]).
The Antidegradation Policy also prohibits degradation of water
quality in outstanding resource waters and waters failing to meet water
quality standards. No waterbodies in the Bly RD have been nominated as
outstanding resource waters. See Oregon Administrative Rules 340-41-965.

Bacteria: Effective on July 1, 1995, bacteria of the coliform group
associated with fecal sources and bacteria of the enterococci group are not
allowed to exceed the following values: a geometric mean of 33 enterococci
per 100 milliliters based on no fewer than five samples, representative of
seasonal conditions, collected over a period of at least 30 days. No

single sample should exceed 61 enterococci per 100 ml.See Oregon
Administrative Rules 340-41-965.



Biological Criteria: Requires that water quality be sufficient to support
aquatic species without detrimental changes 1In the resident biological
communities (Oregon Administrative Rules 340-41-027).

Dissolved Oxygen:

Salmonid fish (trout) producing waters: Dissolved oxygen
concentrations not to be less than 90% of saturation at the seasonal
low, or less than 95% of saturation in spawning areas during spawning,
incubation, hatching, and fry stages of salmonid fishes.

Non-salmonid fish producing waters: Dissolved oxygen concentrations
not to be less than 6 mg/l.

Temperature:

Salmonid fish producing waters: No measurable increases 1in
temperature are allowed when stream temperatures are 58°F or greater.
When stream temperatures are 57.5°F or less, no more than a 0.5°F
increase is allowed. When stream temperatures are 56° F or less, no
more than a 2°F increase is allowed.

Non-salmonid fish producing waters: No measurable increases 1in
temperature are allowed when stream temperatures are 72° F or greater.
When stream temperatures are 71.5°F or less, no more than a 0.5 degree F
increase isallowed. When stream temperatures are 70°F or less, no
more than a 2°F F increase is allowed.

Turbidity: No more than a ten percent cumulative increase in natural
stream turbidities is allowed.

pH: pH values are not allowed outside the range of 7.0 to 9.0.

Fremont National Forest Standards and Guidelines specific to Management Area 15
(Emphasis on Fish and Wildlife Habitat and Water Quality) and for Watershed
Management (in general) are outlined in the Forest Plan.

Stratifications

Where data exist sufficient for analysis, stratifications by subshed were made
to provide insight into subshed-wide conditions or to indicate cumulative
watershed conditions.

Historic Condition (For both Key Questions 1 and 2)

Historic water quality conditions in the watershed are unknown. Some
inferences about water quality can be made using available knowledge regarding
historic Ffish presence and historic riparian vegetation. Dambacher, 1995,
states that in 1919 along the Sprague River proper, a visiting botanist noted
that there were "large stands of full grown quaking aspens along the Sprague
River upstream of Beatty to above Bly; associated riparian species were willow,
service berry, choke cherry, rose, golden current, bunch berry, and stinging
nettle."™ Historic water quality conditions in the watershed can be
extrapolated from this description and from examination of unaltered portions
of the watershed.
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Historic Dissolved Oxygen: Because of the presence of salmonid populations in
the lower reaches and bull trout in the upper reaches, it is assumed that
dissolved oxygen levels historically were within State water quality
standards. The State standards for dissolved oxygen and temperature are based, in
large part, on the biological needs of salmonids.

Historic pH, Conductivity, and Levels of Bacteria and Nutrients: There 1is no
evidence that pH levels in the watershed were not within State standards
historically. Conductivity was likely low, due to the probable Ilow
concentrations of dissolved solids in the water column. Because elevated
levels of bacteria and nutrients are usually associated with livestock grazing
and agricultural activity, it is not likely that these water quality parameters
were elevated above State standards historically. Some bacteria and nutrients
could have entered streams from wildlife use, but wild animals probably did not
concentrate in numbers that would produce levels of bacteria and nutrients
similar to those resulting from current livestock grazing.

Historic Sediment Regime: The presence of salmonids indicates there were
adequate levels of clean spawning substrate. Also, substrate conditions were
conducive to supporting a healthy food base in the lower reaches of the
watershed. 1t would be expected that the lower reaches had the highest levels
of suspended and deposited sediment. Therefore, except for immediately
following disturbance events such as severe flooding and fire, sediment levels in
the watershed system were relatively low. This is supported by the presence of
stable soils and gentle slopes in the watershed, and the lack of a mass
wasting mechanism active in other geomorphic terrains.

Historic Turbidity: Based on the sediment discussion above, turbidity levels
were low except immediately following disturbance events.

Historic Temperature Regime: Historic channel and aquatic habitat conditions
are discussed enders Issue 2 and Issue 4. Based on assumed channel conditions, it
is probable that most sections of the watershed proper and its tributaries were
shaded by trees, willows and other shrubs. This vegetation was likely dense,
except in a few Iisolated areas where vegetation may have been affected by
natural events such as insects, disease, fire, and beaver activity or flood
damage. This vegetation likely limited solar input to streams. However, some
solar input would have occurred from direct, overhead sunlight and, in sections
of streams with westerly or south-westerly aspects, from afternoon sun.
Ambient air temperatures also influenced stream temperatures. Salmonids were
common throughout the lower reaches of the watershed and bull trout documented in
the upper reaches. Bull trout do not thrive when when stream temperatures are
above59 F. Therefore, it is likely that stream temperatures did not exceed
59° F for extended periods in stream reaches where bull trout were historically
present. In the lower reaches of the watershed, it is not known if, for how
long, or when Oregon State Water Quality Standards were exceeded historically.
However, it is possible that during drought conditions, low stream flow in
summer, or high ambient air temperatures the standard was exceeded in the
lower reaches for limited periods.

1v-4



Current Condition

Non-Point Source Pollution On a statewide rating system, the SF Sprague ranked
#8 Tor priority surface waters receiving high impact ratings for health,
recreation, or fisheries uses that are affected by water pollution. The
watershed is one of the main tributaries to the Sprague River and it has
influence over water quality in the Sprague River system.

In 1988 the Oregon Department of Environmental Quality "(DEQ) conducted an
extensive inventory of water quality problems in the state, The 1988 Oregon
Statewide Assessment of Nonpoint Sources of Water Pollution. In this report,
waterbodies are identified that have serious or moderate nonpoint source
pollution problems, or problems have been reported without challenge.
Pollution types are classified according to source of information and pollution
problems are rated severe or moderate. The results of the 1988 DEQ report for
the watershed main stem are listed below. Tributaries to the watershed were
not included in the report.

Lower Main Stem watershed to Day Use Area The following pollution types
were identified as being severe problems through observation: turbidity,
low dissolved oxygen, nutrients, pesticides, sedimentation, streambank
erosion, decreased streamflow, insufficient stream structure, and excessive
plant growths. The beneficial uses impacted are 1irrigation, cold water
fisheries, warm water Ffisheries, other aquatic life, wildlife, water
recreation, and aesthetics. The identified probable causes for the
pollution are surface erosion, reduced surface permeability, changes in
flow pattern and timing, elimination of thermal cover to the stream,
traffic (roads), vegetation removal and the decline of the alluvial water
table.

The management activities 1identified as causal mechanisms are irrigation
withdrawals, altering of the physical structure in the channel, channeling
and dredging and poor quality irrigation return water. These management
activities are associated with land uses for irrigated and non-irrigated
agriculture and livestock grazing.

Day Use Area to Confluence with Whitworth Creek: The following pollution
types are causing moderate problems: turbidity, nutrients, sedimentation,
streambank erosion, and insufficient stream structure. The beneficial uses
impacted are cold water fisheries and wildlife. The probable causes are
elimination of thermal cover to the stream, traffic (roads), vegetation
removal, and the decline of the alluvial water table. Although no specific
causes have been identified, probable sources include non-irrigated
agriculture, livestock grazing, and timber harvest. No pollution problems
were reported for the watershed above its confluence with Whitworth Creek.

In September, 1994 a macroinvertebrate sample was taken in the lower portion of
the SF Sprague main stem above the Day Use area. The location of the sample
site (lower portion of the watershed) allows for a general assessment to be
made of the health of the aquatic system and the nonpoint pollution sources
affecting water quality and aquatic habitat. The sample reported: There were
indications of sedimentation in this stream reach; Cleanwater taxa were
missing from the community which indicated that conditions were not suitable
for these species; The Biotic Condition Index of 60 indicated that stress
conditions were present in this stream reach.
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In addition, the Modified Hilsenhoff Tolerance Index indicates that slight
enrichment from organic matter is occurring, which could relate to elevated
levels of nutrients. The species assemblage is dominated by sediment tolerant
taxa. Taxa tolerant to organic enrichment are common. Moderately tolerant
taxa (tolerant to higher water temperatures and sediment) are also common.
Intolerant clean water taxa are absent. Based on macroinvertebrate community
indicators, iImpacts are apparent from nonpoint source pollution, in particular
increased temperature and sediment.

Turbidity: Turbidity refers to the amount of light that is scattered or
absorbed by a fluid. Hence, turbidity is an optical property of the fluid, and
increasing turbidity is visually described as an increase in cloudiness.
Turbidity iIn streams is usually due to the presence of suspended particles of
silt and clay, but other materials such as fine organic matter can cause
turbidity as well. In general, a management activity that generates large
amounts of suspended sediment will more or less proportionally increase
turbidity. However, watersheds where the primary sediment source is clay or
silt may have consistently high turbidity levels but only moderate
concentrations of suspended sediment. Typically, there is a strong
relationship between turbidity and discharge. This relationship will vary by
site and by precipitation event. See Appendix WATER-1 for more information.

Turbidity measurements provide an indication of the amount of suspended
material in the water, but the precise relationship between turbidity and the
mass of suspended material depends on the size and type of suspended
particles. This relationship must be established for each stream or sampling
location and over the full range of discharge. The relative ease of measuring
turbidity means that it is commonly used for monitoring nonpoint sources of
sediment. The variability in turbidity among sites and over time generally
makes it quite difficult to determine a natural or background level for any
specified level of discharge. The combined uncertainty due to natural
variability and measurement error makes it difficult to detect increases in
turbidity due to forest harvest and other management activities.

Turbidity has been measured at several sites in the watershed (see Table
WQ-4). However, more measurements are needed to determine the relationship
between sediment, turbidity and discharge. In addition, without extensive
monitoring it will not be possible to determine whether Forest Service
management activities are causing the water quality standard for turbidity to
be exceeded.
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Table WQ-4
Results of Turbidity Monitoring by Subshed

Range of
Subshed Stream Location Date(s) Measurements
A Brownsworth At Mouth 4/76 2.5 NTU*
B S.F. Sprague Below 11/92-9/93 1.00-4.3 NTU
Corral Ck.
S.F. Sprague Below 4/80-9/83 0.40-8.1 NTU
Camp Ck.
C Whitworth Ck. Above Dutch 11/92-9/93 3.60-15,0 NTU
Oven Flat Ck.
Whitworth Ck. Unknown
3/79-9/82 0.40-13.0 NTU
Z S.F. Sprague Day 11/92-9/93 1.30-14.0 NTU
Use Area
S.F. Sprague Blaisdell 4/76-9/82 0.05-15.0 NTU
Crossing

*NTU — Nephelometric Turbidity Units

The turbidity measurements in Subshed Z are expected to be higher than other
areas iIn the watershed because the cumulative effect of the watershed is being
measured. However, the measurements taken at Whitworth Creek are higher than
expected. These measurements indicate that there are conditions in this
subshed that are causing either higher sediment levels in the stream to occur
or there is a large optical difference in the source of the turbidity than what
is present iIn other subsheds. Whitworth Creek is mostly privately owned.
Further information is needed (monitoring or assessment of stream and watershed
condition) before conclusions are made regarding this turbidity data.

Sediment: Only suspended sediment will be addressed in this analysis, due to a
lack of data on bedload in the watershed. Suspended sediment is one component
of the overall sediment budget. Changes in bedload generally have the greatest
geomorphic impact, but these iImpacts may or may not be correlated with
suspended sediment. Turbidity is highly correlated with suspended sediment,
but this relationship must be determined for each basin and usually each site.
See Appendix WATER-1 for a general description sediment types and their
relationship to management activities.

Suspended sediment concentrations are determined by obtaining a water sample,
drying or fTiltering the sample, and then weighing the residual sediment.
Concentrations are typically expressed in milligrams per liter. Water quality
standards are usually set in turbidity units rather than the concentration of
suspended sediment. The primary problem with using suspended sediment as a
monitoring tool is its inherent variability. Representative samples are
difficult to obtain, and suspended sediment concentrations vary tremendously
over time and space. It is often difficult to determine if there has been a
significant increase in suspended sediment and whether an observed increase is
due to management activities or natural causes.



These problems are exacerbated as one moves farther downstream because the
impact of individual management activities is diluted and the amount of
suspended sediment from other sources becomes larger.

The analysis of sedimentation impacts in the watershed were broken into two
parts. The first part summarizes the products of the Erosion Potential Module
from the SF Sprague River Watershed Assessment. The second part assesses the
likely impacts resulting from the road network in the watershed and identifies
problems areas where sedimentation effects are or are likely to occur.

1. Results of the Erosion Potential Module

The Erosion Potential Module produced a series of maps which can be used to
assess current and potential sources of sediments in the watershed. Map WQ-3
shows the areas of high or moderate susceptibility to surface erosion.

Table WQ-5
Erosion Potential Ratings by Subshed

Subshed
Total Watershed Fremont NF Lands
Acres and Percent Percent
High Moderate High Moderate
A 2,850 (23%) 1,370 (11%) 17% 8%
B 3,780 (24%) 710 ( 4%) 21% 4%
C 3,080 (21%) 4,360 (30%) 7% 16%
Z 20,770 (54%) 10,695 (27%) 18% 16%

Land use activity in the watershed was assessed and the resultant level of
adverse impact to soils was categorized into three zones based on the degree of
impact (high, moderate, and low). Then, this information was used in
conjunction with the Erosion Potential Map to create a composite map, the Risk
of Sheet Erosion Map (Map WQ-4). For example, if highly impacting land use
activities occurred on soils highly susceptible to surface erosion, then the
risk that sheet erosion has or will occur is high. Areas shown on Map WQ-4 as
high or moderate are most likely to be sources of sediment to streams. Table
WQ-6 shows the extent of each subshed rated as high or moderate.

Table WQ-6
Risk of Sheet Erosion Ratings by Subshed

Subshed Total Watershed Fremont NF Lands
Acres and Percent Percent
High Moderate High Moderate
A 1,450 (11%) 1,270 (10%) 6% 7%
0 0 0 0
B 1,230 ( 8%) 466( 3%) 6% 3%
c 1,892 (13%) 2,010 (14%) 3% 3%
Z 1,810( 5%) 8,720 (23%) 1% 16%
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Based on this analysis, surface erosion is not likely to be a substantial
source of sediment, particularly from Fremont NF lands. Subsheds C and Z have
the highest potential for sediment production from surface erosion and Subshed B
has the least.

The area within 200 feet of all streams mapped in GIS was overlaid on the Risk
of Sheet Erosion Map to create a Delivery Potential Map (Map WQ-5). The
likelihood of sediment entering streams is increased as the slope next to a
stream increases and/or the distance between a stream channel and a disturbing
activity decreases. Stream segments with a high or moderate delivery potential
on Map WQ-5 highlight areas where eroded material has or is likely to enter the
fluvial system. Table WQ-7 summarizes the length of streams with a high or
moderate delivery potential by subshed.

Table WQ-7
Delivery Potential Ratings by Subshed

Subshed Total Watershed. Fremont NF Lands
Acres and Percent Percent
High Moderate High Moderate
A 5.7 2.0 6%) 9% 3%
A7%)
0, 0
B 3.2( 8%) 2-8( 7%) 30 7%
0 0,
C 4.5 (11%) 12.4 (30%) 2% 10%
Z 11.2 (12%) 29.8 (31%) 1% 17%

Subsheds C and Z are the most likely to have sediment enter stream channels
from disturbances occurring next to stream channel and the likelihood is high
enough to be of concern. However, the relative contribution of activities on
Fremont NF lands near streams to the delivery potential is low to moderate in
all subsheds.

Gully erosion can result in significant downstream delivery of sediment.
However, the presence of gullies does not necessarily indicate high sediment
yields. The presence of gullies does indicate that the landscape is dynamic
and that the drainage network is undergoing transformation. The term "gully”
is often used for any type of channel incision. To clarify the discussion of
gullies for this analysis, the following definitions will be used.

Rill: An ephemeral channel and the smallest channel formed by runoff. A
rill can be seasonal in nature and results from overland flow. A rill can
be obliterated by plowing or frost action.

Gully: A relatively deep, recently formed eroding channel that forms on

valley sides and on valley floors where no well-defined channel previously
existed. There are two major types of gullies. One is a valley-side gully
which is an extension of the valley network and which is incising into
soil, colluvium and perhaps bedrock. The other type is the valley-floor
gully which may be discontinuous or continuous and which is incising into
alluvium and perhaps bedrock.



Incised Stream: A deep trench resulting from incision of an existing
channel or a man-modified stream.

For this analysis, it is assumed that the Gully Erosion section of the Z11)

Ecosystem Assessment Guide assesses rill and gully erosion only and the Bank
Erosion section addresses stream channel incision.

A Gully Erosion Potential Map (Map WQ-6) was created to map soil based on the
potential for expected soil losses from rill and gully erosion when all
vegetation is removed. Table WQ-8 summarizes the acres of severe, high, and
moderate ratings for each subshed.

Table WQ-8
Gully Erosion Potential by Subshed

Subshed Total Watershed Acres and Percent
Severe High Moderate
0 0
A 480 ( 4%) 7,866 (61%) 3,700(29%)
0
B 0 ( 0%) 8,340 (52%) 6,400(404)
C 0 ( 0%) 5,280

(36%)  7,920(55%)
380 ( 1%) 28,290 (73%)  7,030(18%)

Land use activity in the watershed was assessed and the adverse impact to soils
was categorized into three zones: high, moderate, and low. Then, the
information was used in conjunction with the Gully Potential Map to create a
composite map called the Risk of Gully Erosion Map (Map WQ-7). For example, if
highly impacting land use activities occurred on soils highly susceptible to
rill and gully erosion, then the risk that rill or gully erosion has or will
occur is high. Areas shown on Map WQ-7 as severe, high or moderate are most
likely to be sources of sediment to streams. Table WQ-9 shows the extent of
each subshed rated as severe, high, or moderate.

Table WQ-9
Risk of Gully Erosion Ratings by Subshed

Subshed Total Watershed Fremont NF Lands
Acres and Percentage Percent
Severe High Moderate S H M
A 410 1 11 9
( 3%) 4,880 (38%) 4,380 (34%)
B 0 4,750 (29%)
( 0%) 2,810 (17%) 0 16 22
0 0, 0,
c 0 ( 0%) 3,100 (21%) 6,170 (43%) - 16
1% 6,120
z 3go (10 (16%) 8,540 (22%) <1 5 15

The information presented in Table WQ-9 indicates that gully erosion is most
likely to occur in Subsheds A and C based on land use activity on private lands
and the susceptibility of soils In these subsheds to rill and gully erosion.
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It is less likely that gully erosion is occurring in Subsheds B and Z.
Overall, rill and gully erosion probably has contributed some sediment to
streams in the watershed. However, the relative proportion of sediment that
could be directly attributable to rill and gully erosion is probably less than
that attributable to roads.

Streambank erosion was also assessed in the Erosion Prediction Module. Bottom
Line surveys were conducted on about 27% of the candidate streams on Fremont NF
lands. Streams on non-Federal lands were not surveyed.

Results of these surveys were reported as percent of all surveyed stream miles
that were classified as having unstable banks. The results of the survey are
shown below.

Table WQ-10
Percent Unstable Banks by Stream
Percent
Subshed Stream Unstable Banks

A Brownsworth Creek 2-9
Leonard Creek 2
Hammond Creek 25

B Camp Creek 10

C Pothole Creek 29

Z Paradise Creek 15
Ish Tish Creek 5
Badger Creek 10
S.F. Sprague River 32

Stream bank instability is of concern along the watershed main stem and on
Pothole Creek and Hammond Creek. Reaches of these streams with a high
percentage of unstable banks are contributing sediment either directly into the
watershed itself or are serving as a source of sediment to its tributaries.

2. Road Network Effects

Roads often account for a majority of sediment problems in a watershed and are
often the links between sediment source areas (skid trails, landings and
cutslopes) and stream channels. The majority of the transportation system in
the watershed has been completed, with most roads located on gentle slopes (see
Map WQ-8). The focus of this analysis is to identify roads producing a
significant amount of sediment; primarily those roads that are in close
proximity to and/or cross stream channels. The overall effect of the road
system on sediment yield will be roughly analyzed by comparing the calculated
amount of sediment delivered to streams from roads to estimated background
rates and to the data that currently exists for sediment.

The estimated potential sediment delivery from roads 1in the watershed was
calculated in the System Roads Module. The results of these calculations are
given by subshed in Table WQ-11.
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Also presented in Table WQ-11 are the results of estimations made for
background sediment yields and crude calculations of measured sediment loads
taken over the years. The methodology for estimating background sediment
yields is outlined in the Ecosystem Assessment Guide.

Table WQ-11
Sediment Yield Estimates and Measurements by Subshed

Subshede Background Potential Total Measured

Yields* Yield** Yield Yield***
A 68 745 813 No Data
B
9 1,094 1,173 43
C 88 29 117 86
z 169 No Data N/A 618

Data for Subshed B measured in the upper watershed below Camp Creek. Data
for Subshed C measured in Whitworth Creek above Dutch Oven Flat Ck. Data for
Subshed Z measured in the lower watershed near Blaisdell Crossing.

"Natural™ background sediment yields in tons per year. Calculated
using the methodology outlined in the System Roads module.

** Estimated potential sediment delivery from roads in tons per year.
Calculated using the methodology outlined in the System Roads module.

*** ]ln tons per year. Amounts were provided by 1980 and 1981 monitoring
reports. The highest sediment production data values were used, to
represent the "worse case" scenario. These figures indicate the
amount of sediment that has been delivered to the stream from all
sources upstream of the monitoring site.

None of the figures in this table can be taken at absolute value. The
usefulness of these calculations lies in the differences in orders of magnitude
between calculated background (“natural') sediment levels, the potential
sediment delivery from roads, and "actual™ sediment yields. Three conclusions
can be made from this data:

1) the relatively high measured sediment yield in Subshed Z is probably the
result of roads and stream bank erosion. In addition, because the
monitoring data was taken at a point several miles upstream from the outlet
of the subshed, levels are probably even higher than what is shown here.

2) roads in Subsheds B and C are apparently not causing measured sediment
yields to increase significantly above calculated "natural" levels.
However, the measurement used to reflect conditions in Subshed B is likely
low, because the monitoring point is located in the upper portion of this sub
shed.

3) roads have the potential to affect sediment yields in Subshed A, based
on calculated potential sediment delivery levels. Monitoring will be
needed to test these conclusions.
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Queries were made in GIS to determine the miles of road occurring within 200
feet of streams and the number of times roads cross streams. Table WQ-12
summarizes the results of these queries. Map WQ-9 displays the entire road
network and its relationship to the drainage network in the watershed. Map
WQ-10 shows only those road segments that are located within 200 feet of
streams.

Table WQ-12
Roads Miles and Crossings

Subshed Total # of Crossings per % of Road Miles within
Road Crossings Mile of Stream 200 feet of Streams
A 56 1.7 21
B 76 1.8 11
¢ 94 2.3 16
Z 105 1.1 15

The levels calculated for Subsheds C and Z are lower than expected, because a
significant portion of the watershed Main Stem is located in a canyon. This
provides a topographic limiting factor to the construction of roads in proximity
to these areas. In addition, the levels reported for Subshed Z are low because
of the lack of GIS coverage for non-Federal land in this subshed. Overall, road
crossings and road segments close to streams are having a moderate effect on the
supply of sediment to streams in the watershed.

In summary, there are a variety of mechanisms for delivery of sediments to
streams in the watershed watershed (sheet erosion, activity occurring next to
streams, gully erosion, bank erosion, and roads). Overall, roads have the
greatest influence on sediment levels, followed closely by bank and gully
erosion. Sheet erosion constitutes a relatively small portion of the sediment
budget. Sedimentation levels are elevated and are having an overall moderate
impact on water quality in the SF Sprague watershed.

Temperature: Reductions in shading cover along streams can increase incident
solar radiation and peak summer stream temperatures. Temperature increases are
generally additive, so that an alternation of shaded and unshaded reaches
usually is not effective iIn reducing or minimizing temperature increases.
Removal of shading vegetation may also decrease the minimum nighttime
temperature in winter by allowing more radiation heat loss. The largest changes in
winter minima occur in small, shallow, slow-flowing streams that do not have
significant groundwater inflow. In these streams, complete icing of the stream may
be of concern.

Temperature data collected during the summer months are available for several
streams throughout the watershed. Every stream monitored supports a salmonid
fish population; therefore, the 58° F maximum temperature standard is applied.
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All streams, throughout the entire monitoring record, exceeded the temperature
standard at some time. Perhaps more important is the length of time that the
standard was exceeded, which would indicate chronic problems. Table WQ-13 lists
the number of days in the summer that the temperature in a stream exceeded

58 F. If several years of data were available, the "worst case”™ data (i.e.
highest number of exceedance days) is listed.

Table WQ-13
Number of Days Where Temperature Standards Were Exceeded

Site Number of Days
Subshed Stream Location* Standard Exceeded

A Brownsworth Creek Mouth 140
Middle 116

Leonard Creek Mouth 109

B Upper watershed Lower 102
Upper 47

Camp Creek Mouth 89
Upper 31

Corral Creek Mouth 38
Buckboard Creek Mouth 73

C Whitworth Creek Lower 92
Pothole Creek Lower 73

Z Lower watershed Upper 71
Middle 99

Lower 96

* Upper, Middle, Lower, and Mouth indicates in which portion of the subshed the
monitoring point was located.

Based on data presented above and in other documents, the Tfollowing
generalizations can be made. The temperature standard is being exceeded in most
years in most streams monitored in the watershed. Camp Creek and Corral Creek
have the fewest days in which temperatures exceeded the standard. This is
noteworthy, because Corral Creek and Camp Creek are located exclusively on
Fremont NF land and these creeks have substantial segments that approximate
their historic condition. This could mean that, for the SF Sprague watershed,
it is not uncommon to exceed the State water quality standards during the late
summer months. Temperatures also appear to increase during years with low
summer flows.

Streams with several years of data generally had the highest number of days
exceeding the standard during the lowest flow years (generally 1992, if
monitoring occurred). However, streams with 90 or more days when the
temperature standard is exceeded are exhibiting temperatures beyond likely
historic ranges and adverse impacts to aquatic life are likely occurring.
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Based on information contained in the Channel Condition module, stream
temperature increases are caused by the following factors: changes in channel
shape to one that is wider and shallower than what would occur if the stream was
functioning properly; low flows due to drought and/or water diversions; and
removal of or reductions in shading vegetation in many reaches throughout the
watershed.

Because the general orientation of the watershed is to the south and west,
reductions in shading allow for much larger increases in input of solar
radiation than if the watershed was oriented to the north or east. Shading is
addressed in Issue 2 and Issue 4.

Conductivity: Conductivity (or specific conductance) refers to the ability of a
substance to conduct an electric current. The conductivity of water is a
function of temperature and the concentration of dissolved ions. There is no
water quality standard for conductivity applicable to the watershed. The range
of conductivity for potable water is 30 to 1,500 umhos/cm; the conductivity of
streams emanating from forested areas in the Pacific Northwest almost always
falls at the low end of that range. Measured conductivity levels in the
watershed range from 6 umhos to 187 umhos.

pH: pH is not sensitive to most forest management activities. If there are
high amounts of algal growth in a water body, pH may vary considerably over a 24-
hour period. Maximum pH values usually occur 1in the afternoon when
photosynthetic activity consumes carbon dioxide and dissolved oxygen
concentrations are at a maximum. Minimum pH values are observed at night when
carbon dioxide is being released by algal respiration. The water quality
standard for pH requires values to lie between 7.0 and 9.0. pH measurements in
the watershed are few. All available measurements were examined and all pH
values in the watershed range from 7.8 to 8.0. pH is not likely to be of
concern in this watershed, in view of the management activities that occur and
based on a lack of problems in the past.

Dissolved oxygen: Dissolved oxygen (DO) refers to the amount of oxygen
dissolved in water. DO is critical to the biological community in a stream and
to the breakdown of organic material. For slow moving streams with high
populations of algae, large diurnal fluctuations in DO can occur as a result of
algal photosynthesis and respiration. During the day, photosynthesis may be a
source of oxygen. At night, photosynthesis ceases and oxygen is used for
respiration. DO levels are often lowest jJust before dawn. The water quality
standard for DO that i1s most important to consider is that for
salmonid-producing streams. This standard requires that DO levels be at or
above the 90% saturation level at the seasonal low. DO measurements in the
watershed are few, and all were taken in salmonid-producing streams. All
measurements available were examined. In August of 1993, there were three sites
that did not meet minimum DO standards: Paradise Creek above Badger Creek
(83.6% of saturation), the watershed at the Uwatershed Day Use Area (85.2% of
saturation) and the watershed above Paradise Creek (85.2% of saturation). A
measurement of DO in August of 1977 in the watershed at Blaisdell also did not
meet standards (81% of saturation). It is likely that other streams in the
watershed also do not meet DO standards, particularly during low flow years.
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Bacteria: Bacterial contamination is of concern in all waters that humans come
into contact with, but has little effect on aquatic organisms. Bacterial
contamination can result from dispersed and developed recreation, wild and
domestic animal populations, and human settlements. No known measurements of
bacteria levels iIn streams of the watershed exist. With livestock grazing
occurring along almost all of the stream miles iIn the watershed, this water
quality parameter should be measured.

Nutrients (Nitrogen and Phosphorus): Nitrogen is one of the most important
nutrients in aquatic systems. Most of the effects of nitrogen result from
stimulation of the growth of bacteria and algae (primary productivity) when
increased levels of nitrogen are available. However, studies have shown that
the growth of algae may not occur if light or other nutrients such as phosphorus
are lacking.

For many forest streams, a small or moderate increase iIn primary productivity
could provide positive benefits to the aquatic community. However, if plant
respiration begins to deplete dissolved oxygen levels, the net effect is
negative. Logging, fire, fertilization, and livestock grazing can substantially
increase nitrogen levels in streams. Phosphorus is an essential nutrient for
plant growth. In aquatic ecosystems, phosphorus is usually the limiting
nutrient to algae growth. Forestry practices generally do not affect phosphorus
levels, but human and livestock waste can contribute phosphorus to streams.

Although no national standards have been established, a nitrate concentration of
less than 0.3 mg/L and a phosphorus concentration of less than 0.10 mg/L is
recommended to help prevent eutrophication. In 1993 a nutrient assessment study
was conducted in the upper Klamath Basin. Several monitoring points are located in
the watershed. All data for the watershed was examined, and several sites exceeded
recommended levels of nitrate and phosphorus. The sites that met or exceeded
recommended nitrate levels were: Paradise Creek above Badger Creek (0.3 mg/L)
and Blonde Springs above Buckboard Creek (0.3 mg/L). A measurement of 0.2 mg/L
was recorded at Round Spring on Buckboard Creek. One site exceeded the
recommended Ulevel of phosphorus: the watershed below Corral Creek (0.110
mg/L). Measurements of 0.090 mg/L and 0.80 mg/L were obtained from an unnamed
creek draining Lantern Flat and Paradise Creek above the watershed,
respectively. Based on land use activities occurring in these areas, it is
likely that livestock concentrations are contributing towards elevated nutrient
levels iIn certain sections of the watershed and its tributaries.

Summary

Sections of the SF Sprague and its tributaries are currently not meeting State
of Oregon or Forest Plan water quality standards for temperature and dissolved
oxygen. Sediment is also a problem, mainly from roads and gully and streambank
erosion. There are a few localized areas with elevated nutrient levels, but the
levels are such that adverse impacts are probably not occurring. Because
changes in water quality have been occurring on both National Forest and
non-Forest land over time and extensive water quality data is lacking, it cannot
be said when or exactly where the Antidegradation Policy and the Biological
Criteria standard were or are being violated.
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Desired Condition

State Water Quality Standards are being met or exceeded:

Water quality is sufficient to support aquatic species without detrimental
changes in the resident biological communities.

In salmonid fish (trout) producing waters:
dissolved oxygen concentrations are not less than 90% of saturation at
the seasonal low, or less than 95% of saturation in spawning areas

during spawning, incubation, hatching, and fry stages of salmonid
fishes and

stream temperatures are 58°F or less with no temperature increases
occurring due to activities on Fremont NF lands.

In non-salmonid fish producing waters:
dissolved oxygen concentrations are not less than 6 mg/1 and

stream temperatures are 72°F or less with no temperature increases
occurring due to activities on Fremont NF lands.

No more than a ten percent cumulative increase in natural stream turbidities
is occurring due to activities on Fremont NF lands.

pH values are within the range of 7.0 to 9.0.

Bacteria of the coliform group associated with fecal sources and bacteria of
the enterococci group do not exceed the following values: a geometric mean
of 33 enterococci per 100 milliliters based on no fewer than five samples,
representative of seasonal conditions, collected over a period of at least
30 days. No single sample exceeds 61 enterococci per 100 ml.

Identified beneficial uses are being protected by maintaining water quality
consistent with downstream needs and resource protection.

The sediment regime approximates conditions under which the aquatic system

evolved. Elements of the sediment regime include the timing, volume, rate, and
character of sediment input, storage and transport.

Site-specific BMP are applied to all management activities to ensure protection of
water quality and favorable conditions of flow.

Cumulative watershed impact limits are being met.

Land Use Effects, Condition Trends and Evaluation

Stream temperature increases above State standards have been caused by the
following factors: changes in channel shape to one that is wider and shallower
from livestock trampling of stream banks, road building near streams,
straightening and dredging of stream channels, and logging activity near and
across streams; low flows due to drought and water diversions; and removal of
and or reductions in shading vegetation from logging, livestock grazing and
wildfire.
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Sediment is being delivered to streams from roads (via cutbanks, ditches and
fill for stream crossings) and streambank and gully erosion. Sheet erosion is
contributing relatively little sediment to streams. Sediment is the most likely
cause of elevated turbidity levels in certain streams.

Dissolved oxygen levels do not meet State standards due to high water
temperatures and low flows. Loss of large woody debris (reducing turbulence and
mixing of oxygen into the water) and elevated algae populations (from elevated

nutrient levels) are also likely contributors to low dissolved oxygen levels.

Nutrients are slightly elevated above recommended Ilevels due to [livestock
concentrating around water sources during late summer months when water levels are
lowest. Bacteria levels are also likely to be elevated in these areas, but no
data is available regarding bacteria levels in the watershed. No adverse
impacts to conductivity and pH are occurring or are likely to occur.

Overall water quality conditions (except for sediment, turbidity and
temperature) are likely to continue near current levels iInto the future.
Although conditions on Fremont National Forest Lands will improve, conditions on
private land will not. Because of the large private landholdings within the
watershed, improvements iIn water quality on National Forest lands will have

limited impact on the watershed as a whole. Sediment and turbidity levels will
decrease on Fremont NF Lands as road closures and obliterations decrease road
density and the number of stream crossings. Surfacing of roads will also
decrease sediment runoff. Sediment and turbidity will decrease further as
revegetation of eroding cutbanks and other projects imporve riparian area
conditions.

Temperature will likely remain at current levels until increases in canopy
closure occur or stream channel conditions improve. Temperature and dissolved
oxygen standards will likely continue to be exceeded in both the short term and
long term, except in areas of concentrated National Forest ownership where
intensive restoration efforts are undertaken. 1f a large wildfire or flood
event occurs in the watershed, then water quality could significantly decline
(mainly sediment, turbidity and temperature) until recovery occurs.

IT a large wildfire or flood event occurs in the watershed, then water quality
could significantly decline (mainly sediment, turbidity and temperature) until
recovery occurs.
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Issue #2: Functions in the riparian ecosystem within the South Fork Sprague
River watershed have been altered from their assumed historic condition.

Key questions

1. How do land management activities affect riparian ecosystems and are these
activities preventing recovery where these ecosystems are currently not
functioning properly?

Parameters: bank stability, channel morphology, soil condition, soil
drainage/lowering of the water table, and vegetation community.

2. How have changes in riparian ecosystems affected other resources such as
fish and wildlife habitat and downstream irrigation needs?

Parameters: pools, temperature, base flows, and water quantity (temperature
and turbidity).

Stratifications

Four inherent criteria were used to stratify the watershed: geology, soil type,
topography, and potential natural vegetation. One ephemeral criteria, land use,
was also used.

A broad overview of geologic rock types, soil types, and related topography
provided the initial stratification. Landscapes occurring on gentle topography
were separated from landscapes occurring on steeper topography. Potential
natural vegetation is closely tied to soil type and especially to soil depth.
These five factors were used to stratify the upland portion of the watershed
into impact zones based on land sensitivity and degree and effect of management
related activities.

Riparian ecosystems were stratified by three inherent criteria: channel form
and/or morphology, channel reach, and potential natural vegetation. Ephemeral
criteria utilized were land use, actual vegetation, and channel modification.
Channel morphology is essential in determining condition and sensitivity to land
use. Meadow systems are primarily C/E channels which are much more sensitive
than B channel systems. Each stream reach was field surveyed and site specific
criteria gathered along entire channels.

Historic Condition

Historical conditions of riparian ecosystems within the SF Sprague watershed
were generally much different than conditions today. The exceptions are the
higher elevation riparian areas within and adjacent to the Gearhart Mountain
Wilderness and areas adjacent to Coleman Rim. As a general rule, riparian
ecosystems at higher elevations have not been changed as much as those at lower
elevations.

Coniferous forests associated with riparian ecosystems, generally B channels,
provided high quantities of large woody debris (LWD), very stable banks, and
high amounts of channel shading. At the lower elevations deciduous species
replaced conifers. It is likely that black cottonwood and aspen were more
common and provided similar LWD, shading, and bank stability to the channel
system.
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Forested lands adjacent to riparian ecosystems consisted of old-growth ponderosa
pine stands at lower elevations and old-growth mixed conifer stands at higher
elevations. These stands were present along both sides of the channel and/or
riparian area. Large woody debris densities per mile of channel were very high
as all material eventually became available as individual trees died.

Meadow ecosystems associated with riparian areas consisted of dense, lush growth
of sedges, rushes, willow, aspen and other riparian species. Banks were very
stable with a very high amount of undercutting. Consequently, width to depth
ratios were much lower in these areas, mostly C and E channels. Stream shading was
very high from willow, aspen, black cottonwood, mountain alder and other
overhanging bank vegetation. Water tables were generally higher within these
ecosystems. This resulted in much lower peak summer water temperatures and
higher peak winter temperatures historically. It is likely that peak water
temperatures in tributaries to the SF Sprague River were 60°C or lower.

Upland soil conditions were pristine. Soils had low bulk densities and high
infiltration rates throughout the watershed. Water infiltrated the soil or
flowed naturally over the surface without being intercepted by roads and
collected. Compaction did not exist, and water infiltrated the soil to a higher
degree which contributed to maintaining summer base flows and perennial flows.
Historically, more streams and reaches of streams higher in the watershed were
perennial.

Upland soil loss rates generally were less than 0.5 ton per acre per year.
Sediment delivery to the channel was very low due to the undisturbed nature of
the watershed. However, high intensity wildfires would have occasionally
resulted in substantial increases in soil erosion rates and sediment delivered
to the stream channel.

Soil conditions within riparian ecosystems were also pristine. Compaction,
puddling, and displacement did not exist. Soil bulk densities were relatively
low contributing to high infiltration rates, lush vegetative growth, and very
stable stream banks. Water tables within the soil profile were generally higher
because adjacent channels had not widened or downcut (primarily C/E channels).

Historically, the lower portion of the SF Sprague River and upstream open meadow
reaches were E stream types. They were meandering and highly sinuous channels
characterized by narrow width to depth ratios (<12), very stable banks (greater
than 90%), and dense stands of riparian shrubs, sedges, and rushes throughout.
The water table was close to the soil surface throughout the year which
contributed to the dense, lush vegetation and high summer base flow. Stream
shading was very high from dense willow growth, overhanging sedge/rush
vegetation and undercut banks.

Most non-meadow portions of the SF Sprague River were B channel reaches. They
were moderately entrenched, very stable systems with high quantities of LWD,
stable banks and highly shaded as a result of the large amount of old-growth
conifers.

Peak summer temperatures were Blower and pools were deeper as a result of bank
stability, LWD, and very low quantities of sediment delivered from the uplands.
Width to depth ratios likely were somewhat lower especially at the lower
elevations.
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Historical conditions of the other riparian ecosystems were analagous to the SF
Sprague River. Brownsworth, Leonard, Hammond, Long, Alder, Buckboard, Pothole,
Whitworth, Ish Tish, and Paradise Creeks all had high densities of LWD and
stream shading. In general, width to depth ratios along B reach channels were
somewhat lower along certain creeks. However, because B channels are inherently
stable, streams such as Brownsworth Creek, Leonard Creek, and Whitworth Creek
were similar as compared to their current channel morphology. OFf all the
streams within the watershed, it is likely that the upper reaches of Camp Creek,
Corral Creek, and the SF Sprague River proper historically were the most similar
as compared to today"s conditions.

Historically, riparian ecosystems were in excellent condition. That condition
was due to parameters such as high levels of LWD, the lush riparian vegetation,
high water table, stable and undercut banks, and degree of stream shading.
Stream temperatures were lower, pools were deeper, summer base Fflows were higher
and water quality was higher throughout the watershed. It was due to these
historic conditions that salmon, steelhead, shortnose suckers, and Klamath large
scale suckers spawned iIn the SF Sprague as well as its major tributaries
(Fortune et. al. 1966). Also, the Ilush riparian vegetation was pristine and
provided ideal habitat for riparian dependent wildlife species.

Current Condition

The current conditions of riparian ecosystems within the SF Sprague watershed
indicate that portions of the riparian ecosystems: 1) are deficient in LWD and
stream shading, 2) have unstable banks and excessive width to depth ratios, 3)
have lowered water tables and reduced base flows, and 4) have riparian plant
communities that are not at potential. Current conditions also indicate that
upland disturbances have reduced soil productivity and increased erosion and
sediment delivery to the stream channel.

Generally, riparian ecosystems higher in the watershed, such as along Corral
Creek, Camp Creek, and the Upper SF Sprague River, are in the best condition.
Conditions are more degraded, as a general rule, along the lower reaches of
various stream channels throughout the watershed.

The Level 11 Riparian Survey conducted by the Bly Ranger District showed that,
with minor exceptions, the SF Sprague River proper and the upper reaches of Camp
and Corral Creek are at potential. The term "Potential' was defined as meaning
85% of the plant association within that reach having the presence of key
species. Reaches are changed and plant associations are not at potential due to
the introduction of non-native species or by the elimination of key species and
are classified as degraded or "Disturbed Plant Community™ types.

LWD is generally insufficient within most riparian ecosystems within the
watershed. On the SF Sprague River, densities along the seven reaches
inventoried range from none to 61 pieces of large woody debris per mile (minimum
piece is 12 inches small end diameter and 35 feet long).

Six of the seven reaches were below recommended levels of 60 pieces per mile
(pine/pine associated stands). Large woody debris densities are generally
sufficient only along Leonard Creek riparian ecosystems, but are below
recommended levels along all other stream systems.
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One of the effects of the changes in plant associations and management
activities is the degree of bank stability and undercutting that currently
exists within the watershed. Stability within the SF Sprague watershed ranges
from 508 to 98%. Brownsworth, Camp, and Leonard Creeks generally have high
stability whereas bank conditions on the remaining streams range from poor
to good depending on elevation, stream channel morphology, and
vegetative condition.

Width to depth ratios are excessive on some reaches of the SF Sprague River and
portions of other Ilower elevation riparian ecosystems. Ratios are generally
acceptable on Brownsworth and Leonard Creeks and upper elevation portions of all
other streams. The amount of stream shading provided by riparian and adjacent
coniferous ecosystems is also generally low. Riparian ecosystems dominated by
mountain alder and/or located at upper elevations generally provide sufficient
shade to the stream channel surface. This includes Leonard, Hammond, Long,
Camp, and Alder Creeks and portions of other upland reaches.

Lowering of the water table, and subsequent loss of base flow, within the SF
Sprague River has only occurred in a few areas. This is the result of relative
stability of the watershed due to geology, soil type, and channel morphology.
Channel downcutting has occurred on portions of the lower river as well as some
upland, low gradient meadows.

Cumulative adverse soil iImpacts are high and exceed 20% for much of the upland
forested ecosystems. Only the Gearhart Mountain Wilderness, canyon lands
adjacent to the SF Sprague River, the upper Pothole/Whitworth Creeks subbasins,
and the open non-forested lands are adversely effected less than 20%.

The extensive road system has reduced soil productivity, increased overland
flow, increased erosion, reduced base flow and increased sediment delivery to
the SF Sprague River.

Desired Condition

Riparian ecosystem function and health is maintained and improved where
necessary by enhanced management of livestock, timber harvest, roads, fire and
recreational activities. This leads to improved vegetation and soil conditions
which in turn leads to proper function and health of the aquatic ecosystem.
Streams have excellent water quality and quantity with stable and productive
riparian ecosystems. Summer water temperatures are reduced, stream flows are
increased and stream channel morphology adjusts to a natural condition as stream
banks are vegetated and stabilized. Width to depth ratios are reduced and banks
will build and undercut as sediment is deposited. Stream banks are well
vegetated and are greater than 80% stable (Forest Plan and PACFISH).
Non-forested portions of the watershed have an abundance of shrubs in the
riparian zone and along stream banks and/or luxuriant growth of deep rooted
sedges, rushes, grasses and forbs. Root systems of these plants allow
development and maintenance of stable undercut banks. Bank are undercut 75% or
more of potential primarily on C/E stream channels (PACFISH).

Riparian ecosystems have a "brushy look™ with willows, alders and other
deciduous species (Forest Plan). Shade cover ranges from 50% to 75% of the
stream surface or 100% of site potential 1If less than 50%. Vegetation provides
summer and winter thermal regulation which will lower summer temperatures and
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raise winter stream temperatures. State temperature standards (maximum of
58°F) are met. W/D ratios (bankfull stream channel width to bankfull mean
depth) are less than 12 for A and E stream channels and more than 12 but less
than 20 for B and C stream channels (Rosgen).

Riparian ecosystems are growing large conifers to their potential. These trees are
available for WD for streams and bank stabilization. Adjacent forested
ecosystems provide more than 60 pieces of LWD per mile (pine/pine associated
stands) greater than 12" small end diameter and greater than 35" in length
(PACFISH) . Riparian function and health is good. Recruitment of LWD into
stream channels and upper banks provides structural habitat for both aquatic and
riparian dependent species as well as unique genetic fish stocks and native
plants.

Long-term efforts to restore bank stability are linked with reducing the causes of
the instability. Causes may be due to several factors, including hoof shear from
livestock, loss of large wood recruitment, lowering of the water table, changes in
plant community and loss of root strength, increased peak flows from upland
timber harvest and road building and stream channel straightening. Evidence
of eroded banks is minimal. Riparian sediment sources are close to the range at
which aquatic and riparian dependent species are adapted.

Soil loss related to system roads, skidtrails, landings and other management
activities is less than 3 tons/acre/year. Regional soil standards are achieved
during all management activities. Cumulative adverse soil impacts do not exceed
20%. Overall density for the roaded portion of the watershed will not exceed
2.5 miles per square mile (Forest Plan). Soil productivity is maintained or
enhanced while the hydrologic regime 1is improved and adverse soil effects are
reduced resulting in an improved aquatic and riparian condition.

Poor soil condition (compaction/puddling) in riparian ecosystems are less than
25% on all riparian ecosystems (Forest Plan). Soil and native plant
productivity will be enhanced and the hydrologic regime will be improved by
increased infiltration and percolation of water. Seasonal lIow flows are
increased as water tables are restored.

Land Use Effects, Condition Trends and Evaluation

Current conditions of riparian ecosystems within the SF Sprague River are the
result of extensive land management activities which have occurred throughout
the watershed. Timber harvest of both upland and riparian areas has resulted in
adverse effects to riparian ecosystems. System roads, temporary roads, skid
trails and landings have removed vegetation, compacted soils, increased overland
flow and increased erosion.

These disturbances have effected the hydrologic regime of the watershed,
including the riparian ecosystem, especially where roads and skid trails are
located within drainages and/or riparian areas.

Grazing has also had a significant adverse impact on riparian ecosystems on some
areas. Cattle tend to concentrate near water and where forage stays lush and
palatable later into the grazing season. Soils within riparian ecosystems
usually are very susceptible to compaction/puddling and hoof shear due to the
high moisture content. Poor soil condition and bank sloughing have resulted
from this activity. Some of this current condition is the result of grazing
many years ago when cattle numbers were much higher and grazing occurred earlier
and later in the year.
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Two large high intensity fires occurred within the watershed, the Round Butte
fire occurred in 1958 and the recent Robinson Springs fire in 1992. Salvage
logging of wildfires has resulted in high soil disturbances by removing upland
organic matter and large woody debris and shading adjacent to stream channels.

Salvage logging in the Round Butte Fire reduced the long term source of LWD and
shade for the SF Sprague River, Brownsworth and Hammmond Creeks.

Estimated soil loss rates relating to roads and all other soil disturbing
activities is estimated to be over 3 tons/acre/year. This is due to the current
road density.

In addition, skid trails, landings and temporary roads associated with timber
harvest, as well as to other soil disturbing activities, have contributed to
exposed mineral soil. These effects have reduced upland soil productivity,
increased overland flow, increased erosion, reduced base flow and increased
sediment delivery to the SF Sprague River.

Management activities have resulted In changes to the riparian ecosystem and are
the reasons for the current condition. They have changed the quality and type
of riparian vegetation, soil condition, and productivity and the quantity and
type of upland vegetation. This has led to reduced stream shading, reduced LWD,
increased width to depth ratios of stream channels, reduced bank stability and
undercutting, lowered the water table, compacted upland and riparian soils, and
increased upland soil erosion. In addition, the potential for recruitment of
LWD in the future is low within some riparian ecosystems because of past timber
harvest, wild fires and/or current road locations.

Excessive width to depth ratios usually correlate to the degree of bank
stability. ITf banks are non-vegetated or not protected by LWD or boulders then
erosion increases and the stream channel widens and becomes shallower.

Grazing activities within riparian ecosystems have compacted/puddled surface
soils which has reduced infiltration and plant growth and diversity. Stream
banks have been exposed by hoof shear, soil productivity reduced, water tables
lowered and base flows reduced. Riparian ecosystems associated with Pothole
Creek have been adversely effected to the greatest extent.

The hydrologic regime has been changed by timber harvest, the road network and
grazing so that less precipitation is stored in the soil mantel. Moisture
enters the stream channel at a more rapid rate and base flows from riparian
ecosystems have been reduced so that currently more streams are intermittent
during the low flow summer months.

These factors have had a direct effect on salmonids, riparian dependent species,
and water quality and quantity. Stream temperature monitoring data shows that
peak summer temperatures exceed the state standard of 58F most years for most of
the major stream channels and subbasins. Temperature data shows that streams at
the higher elevations and those adjacent to the Gearhart Mountain Wilderness
also exceed the standard but to a much lower level. Stream temperatures
increase as a result of reduced stream shading, unstable banks, increased width
to depth ratios and lowered summer base flows. Reduced summer base flows
adversely effect fish and downstream irrigation needs. Increased sediment from
the uplands and from unstable banks result in higher water turbidity and greater
embededness of spawning gravels. Reduced LWD and exposed streambanks lowers the
amount of cover for fish and increases susceptibility to predation and high
runnoff events.
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ISSUE #3: Flow rates have been altered in terms of base flow, peak flow and
timing of peak flow.

Key question

1. Has the natural drainage regime in the watershed been altered by grazing,
forest management, road building, and diversion activities?

Parameters: timing and frequency of peak flows and base flow, cumulative
effects, soil moisture storage, soil drainage, and current disturbances.

Introduction

The water that falls within a watershed that is not used by existing vegetation
will either flow over land or through the soil to the lowest points iIn the
watershed. This water should appear in springs, streams or rivers that drain
the watershed. Appendix WATER-1 describes the effects that management
activities have on stream flow and watershed function.

Soil disturbance associated with roads, landings, skid trails, and mechanical
site preparation can cause hydrologic changes affecting the timing, volume, and
quality of runoff. Infiltration and percolation through the soil can be reduced
by compaction, removal of vegetation, or as a result of hydrophobic soil
conditions associated with intense burning. An increase in the volume of runoff
delivered directly to stream systems may increase the magnitude and change the
timing of peak flows. Soil compaction and an extensive road network can also
cause some precipitation to enter streams as surface runoff rather than through
the groundwater system, thus slightly decreasing the amount of water available
to enter the aquifer. Groundwater aquifers tend to moderate the runoff cycle
and stabilize stream flows, thus minimizing the potential for streambank
damage. Reduced infiltration and percolation rates associated with soil
disturbance, particularly in or adjacent to riparian areas, can reduce the rate
and quantity of groundwater recharge and the amount and duration of summer base
flows. Roads can provide an effective drainage network for a watershed, which
can cause water to leave as surface runoff through ditches.

Stratifications

Stratifications by subshed were made based on whether it provided the most
insight into subshed-wide conditions or reflected measurements taken at or near
the outflow of the subshed (to indicate cumulative watershed conditions).

Historic Conditions

The watershed has three primary functions: capturing water, storing It in the
soil, and releasing it safely. Capture is the process of getting water from the
atmosphere into the soil. All moisture received from the atmosphere, whether as
rain or snow, has the maximum opportunity to enter the soil at the point where
it fell. Plant cover on the soil surface traps rain, which helps precipitation
seep into the soil rather than running off the site.
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Plant cover reduces raindrop impact upon the soil surface and minimized soil
crusting (the creation of an impervious soil surface) and erosion. Plant litter
and organic matter absorbs rain and melting snow and helps keep soil moist.
Plant cover traps snhow at or near the soil surface and reduced soil freezing by
acting as insulation.

Keeping the soil from freezing and storing snow "in place" helps melting snow
enter the soil. Healthy vegetative cover with its accompanying root mass keeps
soil permeable so that moisture readily percolates into the soil for storage.

Storage of water in soil varies depending on its depth, texture, and structure.
Once water enters the soil, it is stored between soil particles. Moisture
retained within the soil is used by vegetation during the growing season, when
rainfall was scant. Moisture leaves the soil in three ways: through plants
that grew on the site; after the soil becomes saturated, the excess water flowes
through the soil and becomes groundwater; and through direct evaporation from
bare soil surfaces. Plants and litter on and in the soil help reduce soil
evaporation through shading the soil and providing protective cover.

Safe Release is the processby which water moves through the soil to seeps,
springs, and ultimately into streams and rivers. The amount and rate of water
released depends on how much water is already in the soils of the uplands,
riparian areas, and streambanks. If soils are filled with moisture to their
capacity, then the excess from rain or melting snow is released downstream.
Generally, most precipitation is delivered at a rate that is within the
capability of soils to absorb it. Thus, overland flow occurres infrequently and
only during high intensity summer thunderstorms or rapid snowmelt.

No direct information on historic watershed conditions or water quantity is
available for the watershed. It is assumed that watersheds functioned properly
(as outlined above), except after severe fire events. Fire can create adverse
soil cover and hydrophobic soil conditions that affect infiltration rates and
increase peak runoff amounts in portions of a subshed. Adverse effects from
Ffire should recover naturally.

Current Conditions

Base Flow: In the SF Sprague watershed, like most of the western U.S., minimum
streamflow occurs during late summer and early autumn. This decline in
discharge is due to a combination of low precipitation, reduced drainage from
the soil and bedrock, and sustained high evapotranspiration. Base flow, or
summer low flow, is important for maintaining aquatic and riparian habitat and
as a late-season water source for livestock and wildlife.

In lower elevation white fir-mixed conifer stands, succession in the absence of
fire has caused a shift from ponderosa pine-dominated stands to white
Ffir-dominated stands. This has resulted in higher stocking levels and iIncreased
canopy closure in some stands. The change has also likely 1increased
transpiration rates. The increased stocking and species shift in these stands
may have slightly lowered base flow levels to some extent, due to increased use of
late season soil moisture.

Map WQ-2 shows the distribution of perennial, intermittent, and ephemeral
streams iIn the watershed. No attempt was made to determine the upstream limit
of ephemerality nor the watershed area at the upstream limit of ephemerality due
to a lack of time and data. No abnormal distribution of perennial,
intermittent, or ephemeral streams in the watershed has been noted.
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Base flows were estimated by sketching hydrographs of Brownsworth Creek,
Whitworth Creek, and the SF Sprague River (at Blaisdell at the SF Sprague River
Day Use Area). These hydrographs consist of miscellaneous instantaneous flow
measurements generally taken 1979 to 1982 and/or from 1992 to 1994. Because
none of these streams have a complete, uninterrupted flow record, base flows
were inferred from inflection points in the hydrograph. The years 1979 to 1994
saw several important hydrologic events: 1979, 1981 and 1990-1992 were years
with below normal precipitation and 1980, 1982 and 1993 were years with above
normal precipitation. Based on these hydrographs, base flows were estimated for
each subshed and the base flow per unit of watershed Area was calculated (see
Table HYD-1).

Table HYD-1 Base Flows

Subshed Stream Base Flow Base Flow/sq.
A Brownsworth Creek 2- 9 cfs 0.1-0.5 cfs/sqg. mi.
B S.F. Sprague 5-20 cfs 0.1-0.4 cfs/sq. mi.
Blaisdell
C Whitworth Creek .5- 3 cfs .02-0.1 cfs/;?.
S.F. Sprague 8-22 cfs .06-0.2 cfs/sq-

mi. Day Use Area

These calculations suggest that Subsheds A and B, which emerge from the Gearhart
Mountain Wilderness and the northern portion of the watershed, contribute a
higher proportion of the base flow in terms of yield per square mile to the SF
Sprague main stem. In terms of actual flow, Whitworth Creek provides a major
portion of the base flow to the upper watershed main stem.

The USGS publishes statistical summaries of stream flow data from stream gaging
sites throughout Oregon. In their 1993 report, annual low (base) flow and high
(peak) flow frequency analyses and flood frequency summaries are provided for
gaging stations that had at least 10 years of record. For this analysis, the
nearest gaging station (located on the Sprague River near Beatty) was used for
comparison with observed flows in the watershed.

In 1981, the Sprague River near Beatty experienced its lowest base flows on
record. Only one of the four sites listed in Table HYD-1 was monitored in 1981--
watershed Blaisdell. However, this site has had several measured base flows
that closely approximate flows measured in 1981. In 1992 there were low Tflows
recorded in the Sprague River near Beatty that constitute a 6-7 year low flow
event. This means that a flow that is lower than 1992 flows would occur on an
average of every 6 to 7 years.

Flows were measured in Brownsworth Creek and in the watershed at the Day Use
Area site in 1992. Low flows measured in 1994 are very close to those measured
in 1992, the high precipitation received in 1993 did not make a noticeable
difference iIn observed 1994 base flows. In addition, other years of higher
precipitation have not had an apparent affect on base flows.
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The Forest Plan contains recommendations for minimum recommended average monthly
stream flow for the watershed at Alder Creek (which is about 2.5 miles upstream
from Blaisdell) and at the Day Use Area site. Flows from the Blaisdell site
will be used as a surrogate for flows at Alder Creek because they are comparable
to what would likely be measured at Alder Creek. Recommended base flows range
from 5-10 cfs at Alder Creek to 15-45 cfs at the Day Use Area site.

Base flows at watershed Blaisdell in 1979 (the year with the lowest recorded
base flows) were at the recommended minimum (5 cfs) in August. Flow data more
recent than 1984 is lacking for this site, except for one flow measurement taken
in 1990. In September of 1990 flow at Blaisdell was less than 4 cfs, which is
below the recommended minimum flow level. All other measured flows were above
recommended minimum levels. Flows in the watershed at the Day Use Area in 1992,
1993, and 1994 were below recommended minimum flow levels in August through
January for all years and, in 1992, for most of the year.

It is unknown how the recommended base flows contained in the Forest Plan were
derived; if they were based only on historic data, it is possible that base
flows in the watershed are now lower than historic levels. There is not enough
data available to determine if base flows have, in fact, been reduced. Drought
probably has the greatest effect on base flows, but poor channel and riparian
condition along some segments of the watershed main stem and its tributaries
increase the contribute to the negative effect of these low Fflows. Vegetation
removal has likely had a small effect on increasing water available for base
flow, but this may be offset by increased stand densities due to fire
suppression. Existing base flows are having an adverse effect on aquatic life
and are exacerbating temperature and other water quality problems.

Peak Flow: Peak flows refer to the instantaneous maximum discharge associated
with individual storm or snowmelt events. In the watershed, peak flows are
primarily generated by spring snowmelt. However, summer thundershowers and rain-
on-snow events may be responsible for the largest runoff events in some small
subwatersheds. Management activities can increase the size of peak flows through
a variety of mechanisms, including: road building, compaction, removal of the
forest canopy, higher soil moisture levels due to the reduction of
evapotranspiration, increased rate of snow melt, and a change in the timing of
flows that results in a synchronization of previously unsynchronized flows. Any
change in the size of peak flows is most likely to decline in magnitude as one
moves downstream. Proportionally larger increases in the size of peak flows
will occur downstream only if the timing of peak runoff iIn the managed basin is
altered in such a way that it becomes synchronized with peak runoff in other
tributaries.

Peak flows were estimated from sketching hydrographs of Brownsworth Creek,
Whitworth Creek, the watershed at Blaisdell and the watershed at the Day Use
Area. These hydrographs consist of miscellaneous instantaneous TfTlow
measurements (see Base Flow section).

Examination of these hydrographs yielded several observations. Peak flows were
earliest and most pronounced in the watershed main stem. The majority of the
flow in the watershed occurs in a three month period from April through June.
The ratio of the highest peak flow to lowest base flow is 67:1 at watershed
Blaisdell, 42:1 at the watershed Day Use Area, 23:1 at Brownsworth Creek and
102:1 at Whitworth Creek. While the other sites exhibited a "flashy'", peak flow
hydrograph, Brownsworth Creek exhibited a gradual, slowly increasing peak flow
hydrograph.
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The USGS performed a Log Pearson Type 111 analysis for the gaging station in the
Sprague River near Beatty. According to this analysis, the Sprague River near
Beatty experienced a 5 year flood event in 1993. Flow data is available for
Brownsworth Creek, Whitworth Creek and the Day Use Area sites for 1993. Table
HYD-2 lists the peak flow measurements recorded in 1993 and the calculated 5
year peak flows for these subsheds.

Table HYD-2
Measured and Calculated 1993 5-Year Peak Flows

Peak Flows

Subshed Stream MeasuredCalculated
A Brownsworth Creek 46 cfs 15 cfs
C Whitworth Creek 39 cfs 17 cfs
VA S_.F. Sprague 340 cfs 646 cfs

Day Use Area

Five Year peak flows were calculated for Brownsworth Creek and Whitworth Creek
using the methodology outlined in Lohrey, 1982. Five year flow in the watershed
at the Day Use Area was estimated using a USGS publication: Magnitude and
Frequency of Floods in Eastern Oregon. The USGS publication was used for the
watershed main stem because the method outlined in Lohrey is applicable to
basins from 2.2 to 30 square miles in size (the watershed above the Day Use Area
site is about 120 square miles).

It should be noted that the measurements listed above may or may not represent
the actual peak flow occurring during 1993. These measurements were taken
during the period in which peak flow occurred; actual peak flows could have been
larger than what is listed in Table HYD-2. In addition, the calculated peak
flows were derived from models and not from a rigorous statistical analysis such
as Log Pearson Type 111 which would require about 10 years of annual peak flow
information to compute.

The Klamath Basin Adjudication Team calculated 2 year return flows for three
sites iIn the watershed. The Team used measurements of actual flow at bankfull
conditions to derive these estimates. The watershed at Brownsworth has an
estimated 2 year return flow of 150-175 cfs; the watershed at the Day Use Area,
220-240 cfs; and Brownsworth Creek, 30-40 cfs. These measurements provide a
comparison to measured and calculated 5 year return flows in the watershed.

Assuming that the models used are valid, it is likely that peak flows have
increased in Subsheds A and C. Peak flows in Subshed Z have apparently not
increased, but this may be because increased peak flows in the other, tributary
subsheds are not synchronized. The hydrographs appear to support this
conclusion as there are variances in the timing of peak flows between subsheds.
However, drainage basin shape, longitudinal profile and aspect all can influence
the hydrograph and will interact with management activity effects to change the
timing and amount of peak flows.

Roads are often a major impact on the hydrology of a watershed. The following
is an excerpt from a memo written by the Forest hydrologist from the Kootenai
National Forest that summarizes road impacts on peak flows:
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"Roads are basically a horizontal feature iIn a landscape driven by vertical,
gravity-driven processes. Spring snowmelt and runoff that would normally
travel in a downhill direction, usually as shallow sub-surface flow, is
intercepted by the compacted roads and their ditches and becomes surface
flow. By doing this they are, in effect, dramatically increasing the
drainage efficiency of a watershed. Increasing the drainage efficiency of a
watershed concentrates flow so that peaks are higher.._."

The drainage densities of the four subsheds in the watershed (see Introduction
to Issue #1) as calculated by GIS are remarkably similar: roughly 1.6 miles per
square mile for each. Table HYD-3 lists the road density of each subshed and
the correlating hypothetical percent increase in drainage efficiency that the
road density represents.

Tabla HYD-J
Ecad Danalty snd Increased Dralinapge Efficlency By Subshed
Irainage Egpad Increaze in

Fubshed Densicy® Pensity* Dreinage Efficiency

A L.6 2.9 181
B l.& 4.1 189%
o 1.8 4. 41 223y
& lL.& g2 138

* stream and road densities are miles per square mile.

Road densities in Subshed Z are likely underestimated, due to the lack of GIS
data for private, nonforested land in that subshed.

It is likely that peak flows in the watershed watershed have been increased by
synchronization of flow and increased drainage efficiency by roads. Compaction
of soil through harvest activities has likely added to these effects. Apparent
increases in Tflow are most pronounced in Subsheds B and C. The hydrographs
corresponding to these subsheds support this conclusion. Peak flows in Subshed
A have likely been increased partly due to vegetation removal from wildfire, but
to a lesser extent, the hydrograph corresponding to this subshed shows moderated
peak flow levels. These moderated peak flows may be caused by the orientation
of the watershed (north-south) which could slow the rate of snow melt, or there
may not have been enough measurements made to create an accurate hydrograph.

Peak flow in Subshed Z may be increased to some degree, although the cumulative
effect of the other three subsheds may help to reduce or cancel out any peak
flow increases in the lower portion of the watershed watershed.

Cumulative Effects Analysis

Removal of large areas of vegetation through timber harvest has the potential of
increasing the timing and quantity of water runoff. Creating forest openings
through timber harvest changes the aerodynamics of the vegetation, which can
cause more snow to be deposited and accumulated on the soil surface. The
magnitude of any change is the result of a variety of factors, including the
intensity of the harvest, vegetation type, and the physiographic and climatic
conditions.
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The calculated equivalent clearcut area (ECA) value represents the total acreage
of forested land within a watershed considered to be in a clearcut condition in
terms of hydrologic response. The ECA includes the area of clearcuts and roads
plus an ECA for partial cuts, overstory removals, selective cuts and commercial
thinnings. Treatment factors are used to convert non-clearcut harvested areas
to equivalent clearcut acres. 'Recovered" in this analysis is considered to be
"hydrologically recovered”.

Harvest units are considered to be hydrologically recovered when
re-establishment of leaf area is sufficient to return transpiration rates to pre-
harvest levels and canopy closure is sufficient to prevent excessive snhow
loading. Leaf area index is the ideal variable to quantify recovery; however,
due to data limitations canopy closure is used as a surrogate.

The Cumulative Watershed Effect (CWE) assessment method used by the Fremont NF
determines the level of impact to a watershed by the percent of crown closure as
compared with an undisturbed condition. The impacts of harvesting are separated
into two groups: units that were harvested in the past 10 years (low vegetation
is not fully recovered from disturbance) and units that were harvested more than
10 years ago (a fully occupied ground vegetation layer is present). The latter
group 1is assigned an additional 50% decrease in impact to account for ground
vegetation recovery. The percent of a clearcut that a partial cut represents is
multiplied by the unit acreage, yielding impacted acres for treatments within
the past 10 years, with an additional 50% reduction in those impacts for older
treatments. The Clearcut Equivalent equated to various percentages of crown
closure resulting from partial cuts has been assigned as follows:

Crown Left Clearcut
Equivalent

80-61% 15%
60-41% 50%
40-21% 70%
20% 85

Crown closure is usually determined through examination of aerial photos or
satellite images and assigning values to harvest units. Due to the size of the
watershed and data and time constraints, broad generalizations were made about
the relation of canopy closure to condition class (as mapped during the
Assessment process). The following Clearcut Equivalent relations were used:

- Stands classified as post/poles to small or immature sawtimber 70%

clearcut equivalent;
- Stand classified as seedlings, saplings or currently non-stocked but
capable of producing timber — 100% clearcut equivalent;

- Roads 100% clearcut equivalent.

A Condition Class map was produced during the assessment that reflects assumed
vegetative stand conditions iIn 1947. Although harvest activity did occur prior
to 1947, data on those actions is not available for this watershed. Therefore,
1947 will be considered "historic" condition in this CWE analysis. Because of
the lack of data, comparisons to a "natural”™ (unaltered by Euro-american
activity) condition cannot be made.
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To assess whether the use of a recovery factor would greatly reduce calculated current
ECA levels, the Condition Class map was overlain with the Current Disturbances map
(see lIssue #1 for a description of the latter map). The Current Disturbances map
was created in 1994. There is a high correlation between areas given a high
disturbance rating and areas contributing towards ECA. Thus, these areas have not
recovered to the extent that a 50% reduction in ECA is warranted for areas harvested
more than 10 years ago. See Map HYD-1 for areas of high hydrologic impact..

The majority (98%+) of the SF Sprague River watershed lies above 4,500 feet. Above
4,500 feet, rain-on-snow events are less likely to occur except on infrequent
occasions. Because rain-on-snow events are infrequent in the watershed watershed,
cumulative watershed effects related to these events were not considered in this
analysis.

Table HYD-4 summarizes the ECA present in 1947 and in 1994 by subshed. ECAs were
calculated from available GIS data regarding road densities and acres of forest
vegetation iIn various condition classes (posts/poles, seedlings/saplings or nonstocked).
See Map HYD-2 for areas contributing to 1994 ECA levels.

Table HYD-4
Equivalent Clearcut Acres for forested acres

1947 1994
Subshed ECA % ECA
A 436 4 5,774 49
B 712 5 4,942 33
C 1,502 11 4,102 30
Z 2,751 16 12,658 74

*Percent of the forested acres iIn each subshed considered to be in Equivalent
Clearcut condition. Non-forested lands are not included in this calculation,
although poor conditions on these lands can contribute to adverse cumulative
effects.

The Forest Plan addresses CWE in 1its Forest-Wide Standards for Watershed
Management. The Forest Plan specifies that a CWE assessment consider an area no longer
impacted when stocked with trees averaging, at a minimum, six feet in height and in
sufficient numbers to provide 60% crown cover to the site. The CWE method described
above seeks to improve on the CWE process outlined by the LRMP. However, due to an
inability to distinguish areas on the Condition Class map that were treated more than 10
years ago, nho recovery factor was considered in this analysis. Thus, the calculated
number of CEA could be somewhat higher than what would be calculated using the new CWE
method. However, as discussed previously, due to high hydrologic impacts having
occurred on much of the area contributing towards ECA recovery could be minimal. The
analysis in this report more closely approximates the method used in the Forest
Plan.



The SF Sprague watershed was assigned a watershed impact limit of 35% in the
Forest Plan. Only a portion of the watershed is covered iIn this analysis
(82,100 acres of a total 156,300 acres). OF the acres included, 48% of the
suitable forested acres are considered to be ECA. If this trend extends to the
remaining acres, it is likely that the watershed limit has been exceeded even
after accounting for recovery. It is also noteworthy that Subsheds A and B
contain wilderness; thus, these areas serve to reduce the apparent level of ECA
in these watersheds. If only the forested acres available for harvest are
considered, then the percent of the watershed in ECA is even higher. Calculated
ECA levels in Subshed C may be lower than actual levels due to the lower quality
of data available on private land in that subshed.

Summary

Base flows in the watershed watershed have been reduced by drought and
exacerbated by management activities resulting in poor channel and riparian
condition in certain areas. Reductions in evapotranspiration from vegetation
removal have occurred but may be offset by the invasion of white fir and
increased stand densities in portions of the watershed. Peak flows have likely
been increased, due to levels of harvest (removing vegetation canopy and
compacting of soils) and an extensive road network. The increase in peak flow
is not as apparent in the lower watershed, due to the non-additive nature of
peak flows from tributary subsheds.

The timing of peak flows has also been likely altered, in that the duration of
high flows is probably shorter and, in south-facing portions of the watershed,
earlier in the year due to more rapid snowmelt from openings iIn the forest
canopy. The 1increased drainage efficiency in the watershed allows for
precipitation to quickly leave the watershed as surface flow rather than
allowing it to percolate into the soil. In addition, poor channel and riparian
conditions along various sections of streams in the watershed cause streams to
act like canals transporting water out of the watershed instead of sponges
soaking up water and releasing it slowly. These effects, when combined with
irrigation diversions, serve to reduce base flows and exacerbate poor water
quality conditions. The high levels of ECA in all subsheds may mean increased
water yield, but without a means to retain it in the watershed, the net effect
is for these increased yields to leave the watershed in higher, shorter peak
flow periods during snow melt. Thus, less water remains to contribute to base
flow later iIn the season.

Desired Condition

Instream and consumptive water rights are secured sufficient to carry out
Fremont NF programs. Recommended monthly instream flows for the SF Sprague are
being met.

Instream flows on all perennial streams iIn the SF Sprague watershed are
sufficient to create and sustain riparian, aquatic, and wetland habitats and to
retain patterns of sediment, nutrient, and wood routing. The timing, magnitude,
duration, and spatial distribution of peak, high, and low flows is being
protected.

Overall, the watershed is in properly functioning condition. Precipitation is
captured, stored, and safely released to springs and streams.
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Land Use Effects, Condition Trends and Evaluation

Current peak flow and base flow conditions are likely to continue into the
future at or near current levels. Peak flows could be reduced and base flows
increased over the long term if significant levels of road obliteration occur,
particularly those roads that cross or are in close proximity to streams. As
forest vegetation matures in the long term, use of water for transpiration will
increase. However, i1t is likely that stand densities will be managed to mimic
historic conditions wherever possible, and that currently overstocked stands
will be treated to reduce stand densities to sustainable levels. Stream channel
and riparian conditions will remain static in the short term and will slowly
improve over the long term. If a large wildfire or flood event occurs in the
watershed, then peak flow and base flow levels would change in response to large
scale removal of vegetation or greatly reduced stream channel and riparian area
function.
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Issue #4: Management activities have modified aquatic/fish habitat conditions

and caused changes 1in TES Species (redband trout, bull trout,
shortnose/Lost River Klamath large scale sucker, and Chinook salmon)
distribution and populations.

Key questions

1.

Hi

Have aquatic/fish habitat abundance and conditions, and aquatic system
processes and flows been altered?

Parameters: past and present conditions and connectivity; fish composition,
distribution, and populations; and location of key refugia or hotspot
habitat for TES species.

Have management activities affected aquatic/fish biodiversity, community,
composition, and distribution, and populations; especially fragmentation of
fish species populations, which threatens species viability?

Parameters: large woody debris, pool habitat, bank stability, streamside
cover and substrata composition, depth ratios, fish species composition,
distribution and populations.

Where are the known problem areas that are contributing to reduced fish
habitat capability?

Parameters: location of management activities and natural events affecting
fish habitat.

Stratification

The fish habitat analysis was stratified by reach and by stream. Streams
which exhibited variation between headwater areas and lower reaches were
stratified into upper and lower reaches. These stratifications were based on
stream channel type, shading, riparian vegetation, stream bank stability,
large woody debris and aquatic habitat condition. This level of
stratification was selected because it provided more site specificity than by
subshed.

Fish distribution was stratified to help qualify the status of species
presence/absence within stream reaches. Species presence stratification
included: occupied, unknown and potential.

Watershed

storic Condition

Conditions in the Sprague River Valley and the SF Sprague downstream from the
analyis area have changed since settlement by European man. Laurence (1934)
traveled the Sprague River Valley in 1919 and reported large stands of mature
quaking aspen from above Beatty to an undefined location upstream from Bly.
This would have included the lower reaches of the SF Sprague River (watershed)
downstream from the National Forest boundary. Other riparian species reported
were willow, service berry, choke cherry, rose, golden current, bunch berry
and stinging nettle. By 1919, the valley had been developed "extensively for
agriculture™.
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When Laurence revisited the valley in 1934, he reported a total lack of trees
and willows downstream of Beatty and stated that was in "marked contrast" to
conditions upstream from Beatty. In addition, Laurence reported aspen were
seen to be dead along the river. Spiers (1930) in Dambacher 1995, stated that
the Klamath Indians utilized suckers, rainbow trout, spring and fall runs of
chinook salmon as food. Spires also reported chinook salmon migrated upstream
as far as Yainax. Because of the similarities of the Sprague between Yalnax
and Bly, with downstream reaches, it is likely that chinook may have used
portions of the watershed and NFS in the Bly vicinity. There are anecdotal
reports of Lakeview residents traveling to Bly in the early 1900°s to fish for
salmon (Wenzel, pers. comm. 1995). Local citizens reported salmon spawning in
the upper Sprague from August through November (Fortune et. al. 1966). In the
same report, Fortune stated "Salmon were reported to have spawned in the
Sprague iIn the vicinity of Beatty, upstream on the south fork past Bly to the
headwaters and on the north fork as well'.

Historic riparian conditions in the watershed within the analysis area were
likely to have included pine and white fir old growth overstory, a dense
understory of alder, willow, red osier dogwood, aspen and other riparian
species. In addition, there were localized stands of cottonwood. For Tfurther
information, refer to the Riparian Ecosystem Module. Aquatic habitat
conditions were characterized by having low levels of stream bank instability,
low width to depths, large amounts of LWD in canyon reaches and low amounts of
LWD in meadow areas (Blaisdell and areas upstream from the watershed/34 road
crossing). Aquatic habitat was complex and had numerous large, deep pools.
Pools were likely deeper than 3 feet and had low levels of fine sediment.
Spawning substrate was well distributed and was trapped in large pockets by
LWD accumulations. The spawning gravels were very high quality because of the
low levels of sediment. Fish species which were likely present included the
bull trout (resident and fluvial life histories), redband trout (resident and
possibly fluvial life history), shortnose and Klamath large scale suckers,
marbled sculpin, lampreys, chinook salmon, possibly steelhead, tui chubs and
speckled dace.

Historic riparian conditions in the tributaries of the watershed are likely to
have included dense stands of riparian shrubs with an overstory of ponderosa
pine. In some areas it is likely there were fir (pine associated stands)
overstories with riparian shrub understories. In areas with flood plain
widths of less than 100 feet, it is likely that the shrubs were concentrated
along the streambanks. It is also very likely there were meadow areas with
only willows and/or aspen present along the stream banks. For further
information on riparian conditions refer to the Riparian Ecosystem module.

Aquatic habitat conditions were likely to have been similar to those in the mainstem watershed.
Tributary flows would have been lower than in the mainstem watershed so pools would likely be
shallower. Aquatic habitat conditions were characterized by having low levels of stream bank
instability, low width to depths, large amounts of LWD in canyon reaches. Aquatic habitat was
complex and had numerous pools. Spawning substrate was well distributed and was trapped in large
pockets by LWD accumulations.

Current Condition

Today conditions on private lands in the Sprague River Valley downstream from
the analysis area have changed. In the early part of this century, parts of
the Sprague River were modified for floating logs (Spires 1930 in Dambacher
1995).
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This data indicates that while temperatures in the upper mainstem of the
watershed are not limiting to native fish species during cool, wet years, their
temperature profile during warm, dry years is not at state standards or desired
condition. Since the watershed and lower Corral Creek have meadows that are
grazed as part of the Pothole Grazing allotment and riparian shrubs are not at
desired condition, trend analysis of riparian shrubs in this part of the river
is necessary to set grazing policy on these stream reaches. Static or downward
trend would indicate the need for grazing strategy changes if native Tish
species are to be perpetuated or reestablished.

In addition, water temperature problems are additive, therefore, temperatures
downstream (between the Camp Creek confluence and Blaisdell Creek) will not be
moved closer to desired condition until water temperature problems in the upper
river are resolved.

Temperatures in the lower reaches and tributaries do not meet the desired
condition (SF Sprague river below Blaisdell Creek, including Brownsworth, Ish
Tish, and Paradise Creeks). Ish Tish and Paradise Creeks enter the SF Sprague
river on private land and are likely to be intermittent. Because they enter the
river on private land and there is no data, they will not be discussed. The
watershed below Blaisdell has exceeded state temperature standards each year
since 1990. Temperatures have exceeded state standards during both warm and
cool years, during high flows and low. The 7 day average temperature exceeded
58°F from a high of 14 weeks in 1992 to a low of 6 weeks in 1994.

The upper reaches of Leonard and Brownsworth Creeks on Fremont NF lands and
within bull trout habitat are within state temperature standards. Conditions
become borderline for bull trout survival as you travel downstream. The lowest
reach of Brownsworth Creek experiences temperatures too high to support bull
trout.

Desired Condition

Fish Populations

The desired conditions for fisheries in the watershed watershed are to: 1)
maintain or increase all populations of native fish, 2) reduce populations of
non-native fish (brook and brown trout) in historic bull trout habitat, and 3)
re-establish bull trout throughout their historic range within the watershed to
help meet recovery goals for all TES species, and to reflect the inherent
productive capacity of the habitat for native Ffish species.

The watershed 1is designated a key watershed as part of a network of key
watersheds in the Klamath Basin crucial for maintaining viable bull trout
populations in the basin.

Native Fish Populations - Bull Trout

Isolated, resident bull trout populations in the headwater reaches of
Brownsworth and Leonard Creeks are secured by expanding their distribution and
numbers throughout the entire length of Leonard Creek and Brownsworth Creek to
its mouth. These two streams are designated as refugia or anchors for the
restoration of bull trout to historic habitat in the watershed. Bull trout
populations are established thourghout the historic habitat in Camp and Corral
Creeks and headwater reaches of the SF Sprague mainstem.
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Isolated, fragmented, resident bull trout populations 1in adjacent headwater
tributaries to the watershed are connected to re-establish a watershed fluvial
sub-population (meta-population) iIn the Sprague River basin. Fish passage is
adequate in all fish bearing streams.

Redband Trout

Population abundance and distribution of redband is the same as presently exist
in the watershed.

Non-native Fish Populations
Brown Trout

Brown trout populations are absent in the middle reaches of Brownsworth Creek
and the lower reaches of Leonard and Hammond Creeks, and the SF Sprague
ma ins tem.

Brook Trout

Brook trout are absent in Camp and Corral Creeks and headwater reaches of the SF
Sprague mainstem.

Fish Habitat

General

Aquatic/riparian system is fully functioning with high water quality, adequate
flow, and structurally diverse habitats. Production of Ffishery resources is
sustained and TES species have recovered.

Stream temperature

Summer water temperatures are well within tolerances of all life stages of
aquatic organisms historically found in the system. Temperature ranges provide
for the best growth and survival, resistance to parasites and diseases, and
competitive advantage to native fishes.

Summer rearing temperatures: Adults and juveniles 8-16° C
Spawning and incubation 4- °C

Stream shade

High plant species richness characteristic of native plant associations is found
in the riparian zone. Riparian vegetation is abundant and well distributed
within fluvial zones such as streambanks, active channel shelves, active
floodplains, and overflow channels. Riparian vegetation provides stable
undercut banks, overhanging vegetative cover, shade along the channel margins,
narrow channel width and terrestrial insect drop. Where the potential exists,
hardwoods dominate the area immediately adjacent to the stream channel while
conifers dominate outer margins of the riparian area. The shade from riparian
vegetation provides adequate summer/winter thermal regulation of stream water
temperature.

Stream shading: 50-75% of stream surface area or
100% of site potential if potential is less than 50%
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Habitat composition, pool habitat

Abundant pool space iIn a diversity of shapes, sizes, and depths is well
distributed throughout the perennial streams at all flow regimes. Cover is
present to provide refuges from drought, winter conditions, flood conditions and
predation. Pool tails frequently provide clean spawning and rearing substrate.

Pools store nutrients for fish food production and sediment to buffer the
effects of sediment pulses, but sediment deposition rates do not significantly
reduce pool depth.

Pool frequency: 35-60% of stream surface area dependent upon channel
gradient; low gradient reaches (C channels) at the lower end of the
range, high gradient reaches (B and A channels) toward the upper end.

Pool quality: more than 30% of total pools with residual pool depth
greater than 2 feet

Channel width to depth ratio

Narrow, deep channels are the characteristic morphological feature of all stream
systems. These channels are frequently characterized by densely vegetated,
stable and undercut banks, high pool frequency and quality, a well shaded stream
surface, and high invertebrate food production. Water and sediment delivery,
transport and storage are in dynamic equilibrium.

W/D ratio: A channels — lees than 12
B channels — less than 20
C channels — less than 20 E
channels — less than 12

Stream bank stability

Stream banks show little or no evidence of active erosion, breakdown, tension
cracking or shearing. Undercut banks are common, generally, greater than 75% of
the banks in non-forested systems. Stream banks support dense riparian
vegetation or are well armored with large rock substrate.

Bank stability: at least 80% of banks are stable

Substrate/sediment

Coarse channel substrate in low gradient riffles and tails of pools are free of
sand/silt deposits. Micro habitats among the interstitial spaces between coarse
substrate are readily available to juvenile fish and macro invertebrates.
Gravel permeability and suitability for spawning is good to excellent and
egg/fry survival is high. Sediment delivery, transport, and storage through the
system are in dynamic equilibrium and bedload deposition rates are minimal.
Spawning habitat for the shortnose sucker in the Sprague River system is 51%
cobble and 49% gravels (Bienz and Ziller 1987).

Surface fines (sand/silt): B channels: 2-13%
C channels: 10-20%
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Woody debris in stream channel

Stream channels in forested systems contain moderately frequent and well
distributed complexes of logs, including single pieces, groups, and root wads.
These complexes interact overtime and through a wide range of flows and climatic
conditions to create a high diversity of aquatic habitat conditions, especially
pool space and cover. The abundance and sizes of woody debris is sufficient to
help maintain the dynamic equilibrium of sediment transport and storage in the
system.

Woody debris frequency and size

Lodgepole pine and aspen stands: More than 50 pieces per mile (minimum 8" small
end diameter and at least 35 feet in length)

Pine and pine associated stands: More than 60 pieces per mile (minimum 12"
small end diameter and at least 35 feet in length

Land Use Effects, Condition Trends and Evaluation

Timber Harvest Effects

Logging increases sedimentation directly proportional to the amount of soil disturbed
and the amount of compaction. Roads, road crossings, skid trails, landings, and
disturbed ground within logged units can contribute large amounts of fine sediments to
stream channels (Chamberlain et al. 1991). Applying the Forest Plan amendment,
riparian buffers (300-foot no-cut buffers on all fishbearing streams; 150-foot
no-cut buffers on all perennial non-fishbearing streams; and 100-foot no-cut
buffers on all intermittent non-fishbearing streams) will reduce sediment
inputs, retain shading and LWD recruitment potential.

Removal of forest vegetation alters the timing, duration, and intensity of
spring runoff. Clear-cutting causes increased snow deposition in the openings
and advances the timing of runoff. Snow melt can be accelerated by large energy
inputs of warm rain falling on snow (Chamberlain et. al 1991). Rain on snow
events such as happened during January - March 1995 in the upper Klamath Basin
can have severe consequences for stream channel condition, instream habitat, and
jJuvenile Fish.

Bull trout spawn in the fall and the eggs/alvins spend much longer in gravel
before emergence than other species of fish. This makes them more prone to redd
scour and sedimentation. Redd scour occurs when high flows occur earlier than
normal and before emergence of the alvins. High flows can disrupt the nest and
wash the young alvins/eggs away causing very high mortality. These events are
natural and have been happening for thousands of years. However, with reduced
numbers, these events can have severe consequences on recruitment for the
population as a whole. Watersheds with large amounts of hydrologically immature
vegetation are more prone to redd scour during rain on snow events. Rain on
snow events are generally infrequent in the upper Klamath Basin but some of the
most severe high water events are attributed to rain on snow events. The
watershed experienced 4 rain on snow events from January to March 1995. Whether
redd scour occurred is unknown.
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Redds can also experience dewatering. Dewatering is mostly a problem with
spring spawning fish and then only when snow packs are small and streams
experience rapid falling legs on the hydrograph. 1f this happens before the
young alvins emerge from the gravels they will die. The incidence of redd
dewatering in the upper watershed is unknown.

These upslope forest activities can have negative consequences for downstream
channels already in poor condition. This is especially true in watersheds with a
high percentage of hydrologically iImmature vegetation. Increases in peak
flows can cause rapid bank erosion, formation of midchannel depositional bars,
and increase width-to-depth ratios. These changes in habitat conditions reduce
stream effectiveness as aquatic specie habitat. Forest management practices are a
contributing factor in water quality problems in the Klamath Basin (USFWS
1993). Increases in sediment in sucker habitat can affect the quality of
spawning substrate.

Grazing Effects

Livestock grazing can affect the riparian environment by changing, reducing, or
eliminating vegetation and by causing lowering of the water table (Platts,
1991). Adverse modification of the stream channel can occur from hoof shear,
trampling, browsing of shrubs, and grazing of grass and grass-like vegetation. As
compared with ungrazed channels, grazed channels contain more fine sediment,
stream banks have higher instability, banks are Bless undercut, and stream
temperatures are higher. Severe trampling can compact soils to the extent where
infiltration is reduced (Platts 1991).

Riparian shrubs and sedges protect stream banks from erosional forces, as well
as providing habitat for fish and fish prey items. Detritus from riparian
vegetation is an important food component for aquatic insects. Riparian shrubs
and sedges add significant floodplain and stream bank "roughness'™. This
roughness is beneficial during high water events, when streams overflow their
banks and flood riparian vegetation.

Flood waters flatten riparian shrubs and vegetation into mats that decrease flow
velocity and cause deposition of sediment, thereby building the stream banks and
floodplain. Platts et. al. 1985, found that large flood events increased
stream width by 40% on grazed reaches of a Great Basin creek. In contrast, a
reach of the same stream rested for 10 years from grazing experienced a "slight

increase in width"” from the same flood events. In the same study, an ungrazed
stream reach improved habitat condition during the same large storm events
because its riparian vegetation protected its banks from the high flows.
Wersche et. al. 1985, reported overhead bank cover had the most statistically
significant affect on trout populations.

Stream side vegetation was found to provide 50% of the streams nutrient energy
supply for the food chain (Cummins 1974 as reported in Platts 1991). Riparian
vegetation also is very important in protecting streambanks from anchor ice
events and preventing the formation of anchor ice. Grazing removes streambank
vegetation, which can decrease the streambank armoring and increase the
likelihood of streambank erosion and anchor ice events (Platts 1991). Clary and
Webster (1989) reported that the primary cause of riparian shrub reduction was
livestock browsing of young reproductive classes. Season-long grazing has been
demonstrated to be incompatible with increasing riparian willow stands (Elmore
and Kovalchik 1991).
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Willow cover in an ungrazed area within a livestock exclosure was found to
provide 75% more shade to the stream than was found in the adjacent grazed area
where willows were less abundant (Claire and Storch as reported by Platts
1991). Spring grazing has been found to have no effect on stream channel
morphology; however, summer and fall grazing increased the stream channel width
(Siekert et. al. 1985). Increasing stream width increases the amount of surface
area available to absorb sunlight and decreases water depth and quality of fish
habitat.

STREAM AND REACH
South Fork Sprague Mainstream

Historic Condition (Lower and Middle Reaches)

Conditions in the unsurveyed lower reaches of the watershed (private lands in
the Sprague River Valley) were discussed under the historic summary section of
this document. The stream type was likely a Rosgen C or E channel. Suckers,
fluvial bull trout, and salmon were likely to have used these lower reaches at
different times of the year.

The lower reaches (surveyed Fremont NF lands within the watershed canyon) hae
mature and overmature pine and pine associated conifers present within the
riparian area and deciduous riparian species such as mountain alder, red osier
dogwood and willow. The shading effect created by the large conifers and
deciduous species was likely to have shaded the stream surface 80% or more.
Alder were possibly fewer in number along the stream banks than currently,
especially in the portion of the canyon burned in the Round Butte Fire of 1958.
LWD HNevels were likely much greater than currently exist based on relatively
pristine conditions found further upstream. Fluvial bull trout were present in
the lower reaches during the winter and spring moving into the headwaters and
tributaries during the late summer and fall for spawning. Redband trout,
lampreys and marbled sculpin were also present.

The middle reaches include mostly private, non forested, meadow areas that were
predominately willow vegetated. These private portions not surveyed. These
reaches were unlikely to have large levels of LWD but had moderate shading, high
stream bank stability, and lower water temperatures than currently found there.
In channel sediment levels were also likely to have been lower because of the
intact riparian vegetation/floodplain and high stream bank stability. The
canyon portions of this reach were likely to have large amounts of LWD, high
amounts of stream shade and deep, complex pools. Bull trout (fluvial and
resident), redband and lampreys were present.

Current Condition (Lower Reaches)

The lower reaches (private) were not surveyed but portions visible from the 34
road generally have low stream bank stability, low shading and high width to
depths. Rosgen channel type is an F.

The lower reaches of the watershed (Fremont NF lands) are F and B channel types
with width to depth ratios up to 20, average stream shading 6%, pool habitat
frequency of 41% of surface area, average residual pool depth of 1.8 feet deep,
stream bank stability averaging 68% stable, and 14 pieces of LWD per mile. Fine
sediment is present iIn levels greater than 35%. Fish species occupying these
reaches are: brown trout, tui chub, speckled dace and sculpin. It is also
likely that there are lampreys present, however, none have been observed.
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In 1928, coastal stocks of rainbow trout were stocked in the watershed. That
first year 54,000 fish were stocked. It is believed the fish stocked were Tfall
spawning fish, therefore, it is possible low levels of hybridization occurred
between the hatchery fish and the spring spawning native redband.

Land Use Effects, Condition Trends and Evaluation

The lower reaches (Fremont NF lands) do not meet desired conditions. Stream
shading, stream stability, and LWD fall far short of desired condition.
Projects addressing these problems should be a priority for this reach of
stream. If recommendations of the draft bull trout conservation strategy are
followed and the Hlower canyon riparian areas are excluded from grazing until
riparian recovery has been initiated, habitat condition will improve, aquatic
habitat sedimentation will decline (due to the reduction of problem roads and
stream bank instability), and habitat effectiveness will improve for native fish
species including bull and redband trout.

If problem roads are not obliterated and revegetated, if projects are not
undertaken to increase the amount of coniferous and deciduous shade in the
riparian area, and if grazing further reduces riparian shrubs from riparian
areas; habitat condition will continue to decline, sedimentation will continue*
unabated and native salmonid habitat will decline further. This may prevent the
recovery of fluvial life history bull trout in the watershed as well as
reestablishment of resident bull trout in lower Brownsworth Creek.

Historic Condition (Upper Reaches)

In the upper reaches, Rosgen B stream channels were similar to conditions
today. Large amounts of LWD, high amounts of shading, low width to depth ratios
and deep, complex pools were present in levels consistent with the desired
condition. Those reaches in the high elevation meadows had high amounts of
willows, Rosgen E channel types, very low width to depths, and high stream bank
stability. Bull and redband trout and lampreys were present.

Current Condition (Upper Reaches)

The upper reaches of the SF Sprague River (Fremont NF lands) are B, C, and E
channel types with width to depth ratios up to 23, average stream shading of
40%, pool habitat frequency of 35% of surface area, average residual pool depth
of 1.1 feet deep, stream bank stability unknown but likely >50% stable, and 55
pieces of LWD per mile. Sediment is present in levels greater than 35% for 3 of
the 4 upper reaches. Brook, brown, and redband trout are present with brook
occupying the extreme headwaters exclusively and brown and redband found at the
lower elevations.

Land Use Effects, Condition Trends and Evaluation

The upper reaches of the watershed do not meet desired conditions for stream
shade and sediment. The upper reaches include a deep canyon with nearly
pristine habitat conditions and high elevation meadows. These meadows have
experienced heavy grazing in the past and have much lower levels of shrubs than
existed historically. In the canyon, LWD, shading and width to depth are likely
at or near historic conditions. The upper meadow areas are naturally low in
LWD, therefore, skewing the LWD per mile figures.
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Levels of LWD are higher than the LWD per mile figures indicate. Elevated
sediment levels are likely a result of roads and logging in the uplands and
areas adjacent to the creek (see logging effects section). The reestablishment
of bull trout to the upper reaches will also require reduction of sediment
levels.

unless meadows are
recommendations of
and roads causing

Recovery of the upper reaches of the watershed will not occurimplemented, these
managed to restore stream bank stability, shading, and width;aquatic ecosystem
the draft bull trout conservation strategy are followed;

habitat sedimentation are obliterated and revegetated. |IT

measures will improve aquatic habitat quality for the

including bull and redband troutgBrownsworth Creek

Historic Condition

The conditions in the lower reaches of Brownsworth Creek were much different
than today (see riparian habitat module). Mature and overmature pine and pine
associated conifers lined the riparian area iIn combination with deciduous,
riparian species such as mountain alder, red osier dogwood, and willow. The
shading effect created by the large conifers and deciduous species was likely to
have shaded the stream surface up to 80%. It is possible alder were fewer in

number along the stream banks. LWD levels were likely much greater than
currently exist.

Width to depths were low, stream bank stability was high, deep, complex pools
were frequent and fine sediment was low. Fluvial bull trout were present in the
lower reaches during the late summer and fall for spawning. Resident bull and
redband trout were present year-long. Lampreys and marbled sculpin were also
likely to have been present.

The upper reach and Weyerhaeuser land downstream to the 34 road crossing had
higher LWD levels, shading, and lower sediment levels. Historic habitat
conditions within the Wilderness are similar to current conditions. Resident
bull trout were present year long. Resident redband trout were present in the
lower portion of reach 4 also.

Current Condition

The lower reaches of Brownsworth Creek are Rosgen C and B channel types and
generally have a width to depth ratio of 12, stream shading of 60% or less, pool
habitat frequency of 17% of surface area, pools averaging 1.1 foot residual
depth, stream bank stability of 75% (with localized areas of stream bank
instability), and spawning substrate with >35% fine sediment (embeddedness).
LWD was present at 2 pieces/mile of stream. The Round Butte Fire of 1958 ran up
the Brownsworth Creek canyon and burned all vegetation including that within the
riparian area. Subsequent salvage logging removed the potential LWD and may have
removed some existing inchannel debris as well. This fire eliminated all
riparian conifers for the lower half. This burn occurred on both Fremont NF and
private lands. Sympatric populations of brown and redband trout and lampreys
inhabit the lower reaches.
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The upper reach is a Rosgen B tending to A in the extreme headwaters. Width to
depth ratios are unknown but are thought to be less than 10, stream shading is
75% or greater (with more "opaque' shade provided by the conifer overstory than
that present in the lower reaches), pool habitat frequency of 17% of surface
area, pools averaging .7 foot residual depth. Stream bank stability is greater
than 75%. The upper reach is occupied by resident bull trout.

Land Use Effects, Condition Trends and Evaluation

The lower reaches of Brownsworth have been negatively affected by the Round
Butte Fire, salvage logging, and past grazing. Width to depth ratios, shading,
and stream bank stability are fair to good. Sedimentation is high and has
reduced the amount of high quality spawning habitat over historic levels.
Following the Round Butte Fire the riparian area did not provide adequate shade
or LWD recruitment to the stream. It is likely that for several years afterward
stream water temperatures and inchannel sediment levels increased greatly.

These may have been the dominant factors in the elimination of bull trout from this
reach. Currently, populations of brown and redband trout and a lamprey species occupy
these reaches.

Recovery of the lower reaches of Brownsworth Creek will not occur unless the
riparian areas are managed to restore stream bank stability, shading, and width;
recommendations of the draft bull trout conservation strategy are followed; and
roads causing habitat sedimentation are obliterated and revegetated. If
implemented, these measures will improve aquatic habitat quality for the aquatic
ecosystem including bull and redband trout. If not implemented aquatic habitat
conditions will decline or remain static and restoration of bull trout to lower
Brownsworth will not occur.

The upper reach of Brownsworth is in relatively pristine condition. Some
sedimentation is present from past logging but the riparian buffers used
partially protected the habitat from sedimentation while retaining LWD and
shade. Protecting existing habitat from degradation should be adequate to
retain existing habitat.

Leonard Creek

Historic Condition (lower reach, Weyerhaueser)

The conditions in lower Leonard Creek were much different than today (see
riparian habitat module). Mature and overmature pine and fir were present
within the riparian area along with deciduous riparian species such as mountain
alder and willow. The shading effect created by the large conifers and
deciduous species were likely to have shaded the stream surface up to 80%.
Alder was likely fewer in number along the stream banks, especially in logged
sections. Large amounts of LWD, high amounts of shading, low width to depth
ratios and deep, complex pools were present in levels consistent with desired
condition. Resident bull and redband trout were present.

Current Condition (Lower Reach)

The lower reach (private land) was not surveyed but has moderately good stream
bank stability, moderate shading and low width to depth. Fine sediment is
present in levels greater than 35%. Rosgen channel type is a C. Resident
redband and small numbers of resident bull and brown trout are present.
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Historic Condition (Upper reach)

The conditions in Fremont NF portions of Leonard Creek were similar to
conditions today (see riparian habitat module). Mature and overmature pine and
Ffir were present within the riparian area along with deciduous riparian species
such as mountain alder and willow. The shading effect created by the large
conifers and deciduous species were likely to have shaded the stream surface up to
80%. Large amounts of LWD, high amounts of shading, low width to depth and deep,
complex pools were present. Sedimentation was low. Resident bull trout were
present.

Current Condition (Upper Reach)

The upper reach of Leonard Creek are B, C and A channel types with a width to
depth of up to 10, average stream shading of approximately 80%, pool habitat
frequency of 7% of surface area, average residual pool depth of .7 feet deep,
stream bank stability is 98% stable, and an average of 396 pieces of LWD per
mile are present. Sediment is present in levels less than 35% for the upper
reach but large amounts of sediment are entering the stream from roads and being
transported downstream. Resident bull trout are the only fish present.

Land Use Effects, Condition Trends and Evaluation

The upper reach meets the desired condition for most habitat attributes. The
amount of pools present and the residual pool depths are low which indicate
possible Tilling from pool sedimentation caused by roads and past clearcut
logging. The gradient is also high making it likely sediment is being
transported and Ffilling pools. Problem roads in this area add large amounts of
sediment to this part of the stream annually.

In addition, 3 culverts on Leonard Creek are barriers to bull trout migration
during part of the year. To allow for unrestricted movement by the small number of
bull trout remaining, they should be modified or removed at the same time the
road is obliterated.

Recovery of the upper reach of Leonard Creek will not occur unless the problem
roads are obliterated and revegetated, riparian areas are managed to restore
stream bank stability, shading, width, and recommendations of the draft bull
trout conservation strategy are followed. Without the road obliterations it is
likely bull trout populations will become non-viable. If implemented, these
measures will improve aquatic habitat quality for the aquatic ecosystem
including bull and downstream populations of redband trout. If not implemented
aquatic habitat conditions will decline or remain static and restoration of bull
trout to lower Leonard and Hammond Creek will not occur.

Hammond Creek

Historic Condition (Weyerhaeuser)

Same as Leonard Creek.
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Current Condition

Hammond Creek 1is a tributary to Brownsworth Creek. Leonard Creek is the main
tributary to Hammond Creek. The whole length of Hammond Creek runs through
private lands (Weyerhaueser) with C and B channel types with a width to depth
ratio of up to 7, average stream shading of approximately 60%, pool habitat
frequency of 18% of surface area, average residual pool depth of 1.0 feet deep,
stream bank stability is 75% stable (with some localized instability from
livestock), and 138 pieces of LWD per mile are present. Sediment is present in
levels greater than 35%. Resident brown and redband trout are present.

Land Use Effects, Condition Trends and Evaluation

Sedimentation from roads and road crossings are likely the source of most of the
sediment. Some skidding from past logging adjacent to the riparian may may have
contributed to existing sedimentation levels. An intermittent tributary to
Hammond Creek (may have been perennial at one time) is also a major contributor of
sediment. This tributary is not on Fremont NF land. Upstream roads 1in
Leonard Creek subshed are also likely contributors to sediment levels.

A portion of Leonard Creek is managed by the Fremont NF and reducing sediment*
imputs is very likely to improve sediment levels in Hammond Creek. Cooperative
road obliterations and habitat restoration actions between Weyerhaeuser and
Fremont NF are possible and desirable. In addition, the actively eroding,
intermittent tributary to Hammond Creek was 1i1dentified by Weyerhaeuser
biologists as a sediment source.

Recovery of habitat in Hammond Creek will not occur unless the problem roads in
Leonard Creek are obliterated and revegetated, riparian areas are managed to
increase stream bank stability, shading, maintain width, and recommendations of
the draft bull trout conservation strategy are followed.

Camp Creek

Historic Condition (Lower Reach)

The conditions in Camp Creek were similar to today (see riparian habitat
module). Mature and overmature lodgepole pine were present within the riparian
area along with deciduous riparian species such as mountain alder and willow.
Large amounts of LWD, high amounts of shading, low width to depths and deep,
complex pools were also present. Sedimentation was low. Resident bull and
redband trout were present. In 1969, bull trout were caught in Camp Creek near the
Wilderness boundary (Charlie Phillips, pers. comm. 1992).

Current Condition (Lower Reach)

The lower reach of Camp Creek is a C channel type with a width to depth of up to
9, average stream shading of approximately 55%, pool habitat frequency of 16% of
surface area, average residual pool depth of 1.1 feet deep, stream bank
stability is 90% stable, and an average of 41 pieces of LWD per mile are
present. Sediment is present in levels less than 35%. Resident brook trout are
present.
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Land Use Effects, Condition Trends and Evaluation

The lower reach meets the DC for most habitat attributes. The amount of pools
present and the residual pool depths are low which indicate possible filling
from pool sedimentation caused by logging and roads. Grazing has reduced the
amount of willow and lowered the stream bank stability in the low gradient
meadow part of the reach near the confluence with the SF Sprague River. This
creek has been proposed for reintroduction of the bull trout. To assure
success, sedimentation problems caused by roads and grazing iImpacts to the
confluence of Camp/watershed should be reduced.

Recovery of the lower reach of Camp Creek may require evaluation of road impacts
and site specific plans for reducing sediment inputs. The lowest part of the
reach (at the confluence) needs to be managed to restore stream bank stability,
shading, and width. Above the 34 road, attempts should be made to reduce
sedimentation by obliterating and revegetating roads. Camp Creeks thermal
profile is among the best in the watershed, which would give it a better chance
for re-establishing bull trout to their former habitat. Reestablishing bull
trout in this formerly occupied habitat would require construction of a barrier at
the 34 road crossing and removal of the brook trout currently inhabiting the
creek. If implemented, these measures will improve aquatic habitat quality for.
the aquatic ecosystem including bull and redband trout. If not implemented
aquatic habitat conditions will decline or remain static and restoration of bull
trout to lower Camp Creek may not be possible.

Historic Condition (Upper Reach)

Historically the conditions in Camp Creek were similar to today except for
sediment levels (see riparian habitat module). Mature and overmature lodgepole
pine were present within the riparian area along with deciduous riparian species
such as mountain alder and willow. Large amounts of LWD, high amounts of
shading, low width to depths and deep, complex pools were present in levels
consistent with DC. Sedimentation was low. Resident bull trout were present.
In 1969, bull trout were caught in Camp Creek near the Wilderness boundary
(Charlie Phillips, pers. comm. 1992).

Current Condition (Upper Reach)

The upper reach of Camp Creek contain B channel types with a width to depth
ratios up to 6, average stream shading of approximately 35%, pool habitat
frequency of 44% of surface area, average residual pool depth of .7 feet deep,
stream bank stability is 90% stable, and an average of 60 pieces of LWD per mile
are present. Sediment is present in levels greater than 35% for the upper
reaches. Resident brook trout are the only fish species present.

Land Use Effects, Condition Trends and Evaluation

The upper reach meets the desired condition for most habitat attributes. The
amount of pools present are just out of desired condition range but could be
acceptable given the headwater nature of the stream (low flows and small
watershed area). The residual pool depths are low which could indicate filling
from pool sedimentation caused by logging and roading or again reflect the small
nature of the stream. In 1969, bull trout were caught in Camp Creek near the
Wilderness boundary (Charlie Phillips, pers. comm. 1992). Given its favorable
temperature profile, bull trout could be re-established in this stream. This is
possible only if sedimentation sources are identified and rehabilitated.
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Corral Creek

Historic Condition (Lower Reach)

The conditions in Corral Creek were similar to today (see riparian habitat
module). Mature and overmature lodgepole pine were present within the riparian
area along with deciduous riparian species such as mountain alder and willow.
LWD was present in levels slightly lower than current (some evidence of very old
riparian logging is present), high amounts of shading, low width to depths and
deep, complex pools were present iIn levels consistent with desired condition.
Sedimentation was low. The lowest portion of this reach (meadow, E channel
type) was heavily populated by willow. Resident bull and redband trout were
present.

Current Condition (Lower Reach)

The lower reach of Corral Creek is an E channel type with a width to depth
ratios up to 7, average stream shading of approximately 25%, pool habitat
frequency of 44% of surface area, average, stream bank stability is 90% stable,
and an average of 35 pieces of LWD per mile are present. Sediment is present in
levels less than 35%. Resident brook trout are present. At least one brown"
trout was present indicating the stream temperature may be on the threshold for
brown trout invasion.

Land Use Effects, Condition Trends and Evaluation

The lower reach meets the desired condition for most habitat attributes. This
is the only stream in the watershed that has all reaches <35% embedded with fine
sediment. As such, it is a very important stream for the re-establishment of
bull trout in the watershed. The amount of pools present and the residual pool
depth ratios are high which is indicative of the E channel types. These channel
types are very sensitive to grazing damage and are one of the most productive
stream types for fish production. Grazing has reduced the amount of willow and
therefore increased the amount of sunlight hitting the waters surface. LWD would
not be expected to be frequent iIn the meadow under historic or current
conditions.

This stream is an essential component in the restoration of bull trout in the
watershed. To assure success, grazing utilization on shrubs should be closely
monitored. The high stream bank stability on this channel type indicates
current utilization on the meadow is not harming stability.

Recovery of the lower reach of Corral Creek will occur quickly if the riparian
areas are managed to restore willow. Width and stability is already good and
will respond rapidly. If restored, the meadow will make an already high quality
piece of habitat better. If not implemented aquatic habitat conditions are
likely to remain static.

Historic Condition (Upper Reach)

Historically the conditions in Corral Creek were similar to today (see riparian
habitat module). Mature and overmature lodgepole pine were present within the
riparian area along with deciduous riparian species such as mountain alder and
willow. LWD was present in amounts slightly higher than today, high amounts of
shading, low width to depths and deep, complex pools were present in levels
consistent with DC. Sedimentation was low. Resident bull trout were present.
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Current Condition (Upper Reach)

The upper reach of Corral Creek contains E channel types with a width to depth
ratios up to 9, average stream shading of approximately 30%, pool habitat
frequency of 22% of surface area, stream bank stability is 80% stable, and an
average of 43 pieces of LWD per mile are present. Sediment is present in levels
less than 35%. Resident brook trout are the only fish species present.

Land Use Effects, Condition Trends and Evaluation

The upper reach meets the desired condition for most habitat attributes. The
amount of pools present is low but could be acceptable given the headwater
nature of the stream (low flows and small watershed area). Since the
embeddedness is <35%, it can be assumed the are no significant sediment sources
along the length of stream. Because of the low amount of sediment present in
the system and favorable temperature profile, this stream could support bull
trout.

Buckboard Creek

Historic Condition

The conditions in lower Buckboard Creek were much different than today (see
riparian habitat module). Mature and overmature Ponderosa pine and white fir
were present within the riparian area along with deciduous riparian species such
as mountain alder, willow, and black cottonwood.

The stream was perennial and had large amounts of LWD, high amounts of shading,
low width to depth ratios and deep, complex pools in levels consistent with
desired condition. Sedimentation was low. The upper reach had riparian shrubs
such as willow and aspen. Large amounts of LWD were probably not present in
portions of the upper reaches as the stream flowed through meadows. Aspen were
present and probably provided some LWD. Streambank stability was high.
Resident redband trout were present.

Current Condition

The lower reach of Buckboard Creek is partially intermittent. The last 1/4 mile of
stream 1is perennial but flows are very low. The channel type is a C.
Habitat surveys were unsuccessful because of the low flow conditions. The
National Forest portion of the lower reach is within the watershed canyon and
has relatively intact riparian vegetation. Stream shading may be as high as 35% in
the canyon to as low 5% where it exits private land. The private portion of the
stream was not surveyed but had heavy removal of trees from the riparian area,
extensive riparian skidding, very few riparian shrubs and an intermittent flow
regime. The upper reach had perennial flow, fair stream bank stability, very
few riparian shrubs and very Ilow stream shading. Redband trout were
limited to a single, deep pool on National Forest Land.
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Land Use Effects, Condition Trends and Evaluation

Generally Buckboard Creek does not meet most of the desired condition
attributes. Most of the riparian damage has occurred from past heavy grazing,
riparian logging, and poorly located roads. The upper reach was logged within
the last 3 years under the Jade/Watt timber sale. Willows and aspen are not
regenerating throughout the stream"s length. Several problem roads should be
obliterated and revegetated to reduce the amounts of sediment entering the
channels and to stop their encroachment on springs.

Recovery of the lower reaches of Buckboard Creek will not occur unless the
riparian areas are managed to restore stream bank stability, shading, and width
(close monitoring of grazing utilization), and roads causing habitat
sedimentation are obliterated and revegetated. If implemented, these measures
will improve aquatic habitat quality for the aquatic ecosystem including redband
trout. If not implemented aquatic habitat conditions will decline or remain
static and restoration of redband trout to unused habitat in lower Buckboard
Creek will not occur.

Pothole Creek

Historic Condition

The conditions in lower Pothole Creek were different than today (see riparian
habitat module). Mature and overmature ponderosa pine and white fir were
present within the riparian area along with deciduous riparian species such as
mountain alder and willow. The stream was perennial and had large amounts of
LWD, high amounts of shading, low width to depths and deep, and complex pools in
levels consistent with desired condition. Sedimentation was low and streambank
stability was high. The upper reach had riparian shrubs such as willow and
aspen. Large amounts of LWD were probably not present in portions of the upper
reaches as the stream flowed through meadows. Aspen were present and probably
provided some LWD. Resident redband trout were present.

Current Condition

The lower reach of Pothole Creek contains B and C channel types with a width to
depth ratios up to 15, average stream shading of approximately 60%, pool habitat
frequency of 47% of surface area and a residual depth of .8 feet deep, stream
bank stability is 60% stable, and an average of 24 pieces of LWD per mile are
present. Sediment is present in levels greater than 35%. Resident redband
trout are the only fish species present.

The upper reach of Pothole Creek contains B channel types with a width to depth
ratios up to 20, average stream shading of approximately 30%, pool habitat
frequency of 44% of surface area and residual pool depth of .5 feet, stream bank
stability is 60% stable, and an average of 15 pieces of LWD per mile are
present. Sediment is present in levels greater than 35%. Resident redband
trout are the only fish species present.

Land Use Effects, Condition Trends and Evaluation

The 1lower reach of Pothole Creek has experienced localized downcutting and
streambank instability. Generally, the lower reach has better habitat than the
upper reach. The bank instability, however, causes sedimentation of downstream
habitat. Flow is greater, pools are deeper and more frequent, shading is
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greater and LWD is more frequent and larger in size. In addition, grazing
impacts are less in the lower reach than in the upper. Amount of flow and pool
habitat is limiting the redband population during the summer.

If grazing impacts are reduced on riparian vegetation in the headwaters of
Pothole Creek and instream restoration projects undertaken to create deep,
complex pools and increase levels of LWD, habitat quality will improve for
native salmonid fish species. In addition, riparian recovery may help to
increase the late summer flow in the creek. It is possible logging and roading
on private land is at least partially to blame for sedimentation. Improving the
riparian condition will help to protect stream banks against high spring time
flows and will help to catch overland movement of sediment.

IT grazing impacts on the upper reach are not reduced, stream habitat conditions
will not improve. This will keep the population of redband trout at current low
levels or cause decline. Fish habitat will remain the same or decline over
time.

Whitworth Creek (Weyerhaeuser)

Historic Condition

The historic conditions in Whitworth Creek were different than today (see
riparian habitat module). Mature and overmature pine and fir were present
within the riparian area along with deciduous riparian species such as mountain
alder and willow. The shading effect created by the large conifers and
deciduous species was likely to have shaded the stream surface up to 80%. It is
possible alder were fewer in number along the stream banks than currently (in
logged sections). Large amounts of LWD, high amounts of shading, low width to
depth ratios, and complex pools were present. Meadow reaches were likely to
have low amounts to LWD. Resident redband trout, lampreys, marbled sculpin, and
speckled dace were present. In addition, fluvial suckers are thought to have
spawned in the lower reach.

Current Condition

Whitworth Creek is a tributary to the watershed and enters just upstream from
Blaisdell. The whole length of Whitworth Creek is private and has C and B
channel types with low to moderate width to depth. Pool frequency,
sedimentation of spawning substrate and pool depth, reduced undercut banks, and
reduced shading were 1identified as the greatest concerns in Whitworth Creek
(Weyerhaeuser, unpublished draft 1995). Resident vredband trout are present
throughout the streams length.

Brown trout, marbled sculpin, and lampreys may also be present but their
distribution is unknown. In addition, past stocking introduced coastal rainbow
trout to Whitworth Creek. Behnke 1992, reported that Whitworth Creek redband
showed some level of hybridization with rainbow trout but that they were mostly of
a native genotype.
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Land Use Effects, Condition Trends and Evaluation

Sedimentation from roads and road crossings are likely the source of most of the
sediment. Some skidding from past logging adjacent to the riparian area may
have contributed to existing sedimentation levels. Weyerhaeuser Company has
initiated a road closure/improvement program for Whitworth Creek. Further
cooperative road obliterations and habitat restoration actions between
Weyerhaeuser and the Fremont NF are possible and desirable.

Ish Tish Creek

Historic Condition

The conditions in lower Ish Tish Creek (private) were different than today (see
riparian habitat module). Mature and overmature ponderosa pine and white fir
were present within the riparian area along with deciduous riparian species such as
mountain alder and willow. The stream was perennial and had large amounts of LWD,
high amounts of shading, low width to depth ratios, and deep, complex pools in
levels consistent with desired condition. Several 1long, meadow reaches had E
channel types. sedimentation of aquatic habitat was low. The upper reach®
(Fremont NF Land) had mostly ponderosa pine and riparian shrubs such as willow.
Suckers were seen in the lower reach of Ish Tish Creek historically (Fortune
pers. comm. 1992). Streambank stability was high. Resident redband trout and
suckers were present.

Current Condition

No surveys of private land were conducted. The lower reach of Ish Tish Creek
contains F channel types with unknown habitat conditions. Areas visible from
Hwy 140 have high width to depth ratios, high sedimentation, low streambank
stability, and intermittent flows. The upper reach of Ish Tish Creek contains B
channel types. Low flows precluded habitat surveys. The upper reach of Ish
Tish and one of its tributaries were burned in a severe, high intensity fire in
1992. Spring runoff the following year liberated large amounts of sediment
which were transported down the channel and deposited on private lands. Large
fans of fine sediment were visible from the highway. Fish sampling on National
Forest land did not reveal any fish present.

Land Use Effects, Condition Trends and Evaluation

The upper reach of Ish Tish Creek has experienced severe sedimentation from the
Robinson Spring fire. Hay bale structures placed in the channel were largely
successtul at trapping a percentage of the liberated fine sediment. The largest
limiting factor on stream conditions is the midsummer low flows. Examination of
soil compaction problems caused by the Boys Ranch Timber Salvage Sale and
problem roads would benefit aquatic resources. Habitat conditions have been
modified to the point that it is unlikely perennial flows will return to lower Ish
Tish Creek.
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Paradise Creek

Historic Condition

The conditions iIn Paradise Creek were different than today (see riparian habitat
module). Mature and overmature ponderosa pine and white Fir were present within
the riparian area along with deciduous riparian species such as mountain alder
and willow. The stream was perennial and had large amounts of LWD, high amounts of
shading, low width to depths and deep, complex pools in levels consistent with
desired condition. Sedimentation was low. The lowest portion of the stream
was likely willow dominated with scattered ponderosa pine. Streambank stability
was high. Resident redband trout were present.

Current Condition

Upper Paradise Creek contains B channel types. Lower Paradise Creek is private
and therefore was not surveyed. Generally, the portions of lower Paradise Creek
visible from Hwy 140 are F channel types. The Fremont NF portion of Paradise
Creek has a width to depth ratio of 14, average stream shading of approximately
35%, pool habitat frequency of 5% of surface area and residual pool depth of .7
feet, stream bank stability is greater than 80% stable, and a total of 3 pieces of
LWD are present. Sediment is not present in levels greater than 35%.
Shocking surveys were unable to find any fish present.

Land Use Effects, Condition Trends and Evaluation

The headwaters of Paradise Creek burned in the Robinson Spring Fire.
Sedimentation from the fire did not show up iIn the stream surveys. It is
suspected that since only part of the Paradise Creek riparian area burned in the
fire, sedimentation was lower than in other drainages. LWD and pools are low in
number. The fact that the stream does not support fish indicates that some
limiting factor is totally limiting on the population. The small size of the
stream, low flows, and poor numbers of pools indicate the stream could have both
summer limiting factors (habitat and temperature) as well as winter freezing.
Grazing impacts were reported in the upper part and lower part of the reach.
The survey noted that in the areas of high livestock utilization, sedimentation
was high, and stream banks were visibly damaged. This stream receives late
season grazing (Horsefly Allotment).

If grazing impacts are reduced on riparian vegetation in the headwaters of
Paradise Creek and instream restoration projects undertaken to create deep,
complex pools and increase levels of LWD, habitat quality will improve for
native salmonid fish species. In addition, riparian recovery may help to
increase the summer flow in the creek.

IT grazing impacts on the upper reach are not reduced, stream habitat conditions
will not improve. This will likely not allow a population of fish to establish
in the unoccupied habitat. Fish habitat will remain the same or decline over
time.
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Badger Creek

Historic Condition

Same as Paradise Creek.

Current Condition

Level 11 habitat surveys were not initiated on this stream because of the small
size. Bottom line surveys were completed noting stream bank stability, LWD and
shading. Bottom Line surveys indicate approximately 35% stream shading, a total
of 9 pieces of LWD and greater than 80% stream bank stability. The Badger Creek
contains B channel types.

Land Use Effects, Condition Trends and Evaluation

This stream is very small and is unlikely to contain fish. Its potential for a
fishery is low. It does have potential for delivery of sediment to reaches of
Paradise Creek. Generally its banks appear to be stable, the shading is low,
and LWD levels are low. It is likely the same situation exists with Badger as
Paradise Creek. Shallow pools and low flows are likely limiting the habitat for
Ffish.

Intermittent tributaries to the watershed were not surveyed for fish related
habitat during the watershed assessment. Recent surveys however, revealed
significant usage of intermittent stream channels by spawning redband trout.
This usage is limited to springtime when flows are high. This is likely a
dispersal mechanism used by redband to fully utilize available habitat and
reduce competition. Sampling was conducted on tributaries to Brownsworth Creek
which has a large redband population. Redband distribution usually extended up
stream to culverts but rarely above. These barriers are common and likely well
distributed throughout the basin on intermittent streams. Usage of other
tributaries by redband elsewhere in the watershed is unknown but likely common.

Watershed Summary

Aquatic/Ffish habitat abundance and conditions, and aquatic system processes and
flows have been altered by land management activities including road building,
timber and range management. High quality salmonid habitat is scarce and is
limited to several tributaries and segments of the watershed. Connectivity
between bull trout populations has been lost, which, if not corrected, threatens
the viability of the species. Flows are likely to have changed with respect to
peak, duration and timing. Habitat conditions have changed with respect to
temperature, habitat complexity, and sedimentation. These changes have
negatively affected populations of native fish species throughout the watershed.

Management activities have affected the aquatic/fish biodiversity , community,
composition, distribution and, populations; especially fragmentation of Tfish
species populations, which threaten species viability. Management activities
such as timber, livestock grazing, and road building have caused changes iIn TES
species distribution and populations. These activities have caused changes in
stream channel conditions which have affected TES species. Habitat conditions
have changed so as to no longer provide habitat for some fish species.
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Issue *5: Past management activities in combination with natural

(Vegetation) disturbances have altered the function, pattern, composition,
structure, and amount of vegetation and the abundance,
distribution and condition of wildlife habitat and populations

within the South Fork Sprague River Watershed.

Key questions and Parameters

1. How have landscape patterns, composition, and structure changed over time?
Parameters: past and present landscape metrics (pattern analysis), size,
structure, TES species, noxious weeds, roads, and composition of the
vegetation.

2. What is the management history, condition, and distribution of the seral
stages of forested stands within the watershed?

Parameters: past and present distribution of condition class and seral
stages.

3. What is the overall "Forest Health” of the watershed as measured by the
resilience and resistance of the system to catastrophic change?

Parameters: historic vs. current mortality, disease, fire occurrence.

Stratification

For analysis of forest vegetation, the watershed was stratified into two basic
types: Coniferous forest (subshed A, B, C and the eastern half of subshed 27)
and sage shrub land (western half of subshed Z).

The forested portion is dominated by mixed conifer stands (white fir with
ponderosa and/or lodgepole pine). Stands dominated by white Ffir are scattered
throughout, with concentrations at higher elevations along Coleman Rim (eastside
of subshed C) and Gearhart Mountain Wilderness (northern subshed B). Lodgepole
pine dominated stands are also present at higher elevations; northern subshed
B. Ponderosa pine stands occupy the lower, dryer elevations in the southeast
part of subshed Z. See Forest Species Groups map in the Appendix. Mixed
conifer and the ponderosa pine stands are where the recent harvesting has taken
place. Mixed conifer stands generally have canopy closure between 11-40%;
single species dominated stands have higher canopy closure ranging from 40-70%.

Forest areas were further stratified by size/structure; which has been heavily
influenced by recent harvesting. Seedlings, saplings, and poles are found on
the cut over lands mostly in the center portion of the watershed on both private
and Fremont NF lands. Poles and small saw timber occupy the northern and
eastern parts. Very little medium saw timber and no large saw timber is
present.

Because of the issues identified, the analysis for the SF Sprague watershed is
focused on the coniferous forest portions of the watershed.
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Historic Condition

Forest Vegetation

Climax plant communities which are species that dominate and continue in all
size structure classes of the late successional groups were relatively scarce
before the advent of fire control on public lands. The areas were held in a
fire climax by recurring low intensity ground fires. Areas frequently visited
by fire were dominated by seral species which are the early species group to
invade and dominate a site after a stand replacing event. Riparian areas, moist
sites, high elevation sites, head walls, sites adjacent to rock outcrops, and
north slopes were routinely missed by fire. These areas (referred to as
refugia) normally burned only under extreme fire weather circumstances. Refugia
included areas embedded in seral-dominated areas and large areas that burned
infrequently. They have high-severity fire regimes and can be located by
identifying the oldest patches of late successional or by dating old stumps.
This pattern is similar to other eco-regions on the Fremont NF.

The SF Sprague watershed was dominated by late seral stage to very late seral
stage stands of fire climax species on the forested part of the watershed. Some
mid-seral stage stands also existed in the southern part of the watershed prior
to 1947. The watershed was typical of a landscape that had large areas of later
seral stage stands that were infrequently replaced with intense fires. See
Tables #1 and #2.

Late successional species were also an overstory component of many frequently
underburned, ponderosa pine-dominated areas and colonized new areas as parent
overstory trees cast their seed. Historical underburning destroyed most young,
fire-intolerant, species. With suppression of natural underburns, large areas
were rapidly colonized.

Ponderosa pine climax forests were distributed throughout the watershed. The
ponderosa pine series occupied the lowest elevations and the hottest, driest
environments where ponderosa pine grows. At higher elevations the ponderosa
pine intermixed with white fir, and at lower elevations it merged with the
sagebrush desert, desert grasslands, and western juniper. The poorer sites for
ponderosa pine were at the lower end of this series iIn tension with other desert
species.

Insects and Disease

The western pine beetle is well known in historical journals and photographs and
woulld have been one of the most obvious insects associated with regularly
burned, presettlement forests. Because of the dominance of large, old ponderosa
pine and poor growing conditions, particularly when stressed by drought and
coupled with similar sized late successional species which could magnify beetle
populations, extensive tree Killing could occur. In the past years beetles
killed trees that were struck by lightning, infected with root diseases, or were
old growth trees that were at risk of attack due to low vigor.

Many of the historical outbreaks were obviously severe. The extent and duration
we observe today is likely similar to historic patterns. Beetle outbreaks often
killed 250 lodgepole pine per acre where stands contained 30-80 (9" DBH) TPA.
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Subsequent fire destroyed remaining stands, allowing regeneration; however,
fires occurred somewhat randomly, ensuring that any given time, only a small
proportion of lodgepole pine stands would be of susceptible size and age. What
is unique, in central Oregon, is that the environment is so constraining that
each new stand will always be lodgepole pine (Hessberg, et al 1994).

Historically, pine engravers attacked young densely stocked ponderosa pine
stands. Outbreaks were probably small because IPS beetles preferred trees in
dense stands and frequent underburning tended to keep stands well-thinned and
free from competition.

Spruce (the Modoc or green phase) budworm outbreaks occurred periodically in
mixed coniferous stands. Outbreaks were likely of short duration and small in
extent. The food base needed to generate large, prolonged outbreaks was not
present. Host species stands were not continuous, limiting available habitat
and reducing dispersal potential.

P and S-group annosum root disease centers were relatively uncommon. Without
tree harvesting, the disease existed as a butt rot of trees with stem wounds.
Stands with multiple entries have been shown to have the highest frequency of
mortality. Dwarf mistletoes would have occurred in each coniferous species, but,
none were particularly threatening to their hosts. Mistletoe was seldom
eliminated from pine stands by fire, but frequent underburning sanitized
ponderosa pine stands by torching the most infected trees. In lodgepole pine,
the amount of mistletoe was highly correlated with boom-and-bust fire cycles.
Over long periods without fire, mistletoe severity would often be high,
depending on the pattern of the last fire event. Re-invasion was rapid when
mistletoe-infected islands remained scattered throughout the burned area. A
simplified canopy structure and reduced stem density reduced the probability of
seed dispersal to susceptible understory.

The roles of insects and diseases as disturbance agents in the forest are very
closely tied to vegetation patterns. Factors such as species composition, size
structure, and density of forest stands are all very important in determining
which agents are likely to be operating in the forested environment, their
abundance, and how profound their effect is likely to be on that vegetation. By
their actions, insects and diseases sometimes alter the very vegetative patterns
that provided them with suitable habitat, and set the stage for new processes to
occur.

Tree growth and vigor, as influenced by site characteristics and stocking, play a
major role in determining where and when insects and disease organisms will be
operating. Stand vigor 1is the principle property of a forest that makes trees
resistant to insect and disease attack. Silvicultural treatments that maintain the
composition and density of the forested stands are an iImportant part of the
function of a healthy ecosystem. Thinning young stands and controlling their
species composition are aimed at producing vigorous stands of trees to resist
large scale disturbances from these forces. However, cultural treatments of
forested stands to increase resistance and resilience to attack may conflict
with other resource needs such as hiding or thermal cover. Not all areas will
be treated to maintain the greatest health and vigor of the stands. An average
growth rate of fifteen twentieths of an inch radial growth per decade has shown to
be an adequate growth standard for pine and pine associated stands. A ratio of
80% of the recommended stocking would be a useful goal to maintain stands with
a high likelihood of resistance to insect attack. See Table #3 for risk ratings.
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Fire

Wildfire occurred with varying frequency, as infrequently as every 15 years.
The historic fuel loading, slope, and aspect would allow low intensity fires to
range from ten to one hundred acres for each start. Fuel loading on most sites was
kept low by these frequent ground fires. Every five to ten years conditions would
allow Fires to consume thousands of acres (See Table #4).

Most of the acreage was burned with low intensity fire with pockets of high
intensity fires scattered throughout the burn. These high intensity pockets
burned dependent on a combination of weather, fuel, and topography. Thousands
of acres of high intensity fire were unlikely due to the mosaic pattern of past
burning. However, the vegetative community shows that stand replacing fires
covered large areas in the watershed at an infrequent interval of between 200 to
500 years.

Much of the area was dominated by large trees with most stands being the open
park-like sites pictured in old photographs of the southern pine zone of Eastern
Oregon. Frequent low intensity ground fires maintained these open pine stands by
eliminating the shade tolerant species such as white fir and reducing the fuel
build-up. Most low intensity fire starts were of natural origin. High® intensity
large fires were most likely man-caused.

Current Condition

Forest Vegetation

Since the advent of fire protection, there has been a steady shift away from the
park-like ponderosa pine stands towards the denser mid to late successional
stands. Lacking the low thinning effect of frequent underburning, many stands have
been colonized by white fir. The harvesting of the high valued ponderosa pine
overstory accelerated the conversion to 1insect and pathogen susceptible mid-
successional forests dominated by white fir. Only a portion of the original seral
overstory remains. Other components of the fire climax ecosystem have been
reduced or have disappeared along with the stands of large ponderosa pine. The
relationship between rising insect and pathogen populations and the shift toward
overstocked mid to late successional species is consistent throughout the eastern
side of Oregon. Much of the private industrial holdings in the watershed
have been harvested and are in an early or mid-seral state of pine and mixed
conifer.

Much of the watershed, especially the industrial private lands, have been
regenerated to ponderosa pine plantations and are in the early to mid-seral
stage. Harvest has occurred on Fremont NF lands also, but not to the extent as
on private holdings.

Insects and Disease

Insect activity in the watershed since 1987 has included some tree mortality due
to the fir engraver (Scolytus ventralis), western pine beetle (Dendroctonus
brevicomis), and mountain pine beetle (D. ponderosae). Insects such as the pine
engraver (Ips pini), Douglas-fir tussock moth (Orgyia pseudotsugata) and Modoc
budworm (Choristoneura viridis) have been insignificant during that time period
even though habitat exists for them in the watershed.
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The combinations of site characteristics, growing conditions, and vegetative
patterns often allow us to predict changes that are likely to occur due to the
actions of insects and diseases. By the same token, a recent history of insect
and disease infestations would also imply that certain vegetative patterns were
present on the landscape when these disturbance agents were at work. For
example, the extremely high levels of fir engraver activity across the Fremont
NF during the early 1990°s reflected high stocking levels of white fir in
fire-climax ponderosa pine sites. Similarly, high incidence of annosus root
disease in many ponderosa pine stands suggests low-productivity sites combined
with a cutting history that has produced many large stumps to be inoculated by
the fungus.

Perhaps the most dramatic insect activity iIn recent years has involved the fir
engraver. Small patches of white fir mortality were evident in 1989 iIn a narrow
band through the middle of the watershed (Palisade Rocks to Yaden Flat).
Mortality due to fir engraver was lighter in 1990, but was quite conspicuous
again in 1991 between Bare Flat and Mitchell Monument. Fir engraver levels were
low in 1992, but surged again in 1993 and 1994 when white fir mortality was
noted in the southeast and northwest corners of the watershed. In some cases,
the same areas have been affected for consecutive years, indicating that the
cumulative effects on stands containing white fir may be quite extensive.

During the same time period, there has been scattered activity by the western
pine beetle throughout the watershed. Mortality was fairly low in 1989, with
some trees, mostly large ponderosa pine, killed northwest of Quartz Mountain and
northward. In 1990, mortality was most evident south of Yaden Flat and in
scattered patches south of the Gearhart Mountain Wilderness. Western pine
beetle was less evident in 1991 and 1992.

Tree mortality increased significantly in 1993 and 1994 when numerous large
pines were killed around Cottonwood Spring and southward to Whitworth Creek and
Jack Flat on the east side, and near Boyd Spring on the west side of the
watershed. These bark beetles are active in both the ponderosa pine series and
white fir (pine associated) series.

Recent mountain pine beetle activity has been noted in second growth stands of
ponderosa pine throughout the watershed. Since 1989, small pockets of dead
trees have been evident in the Dutchman Flat/Boyd Spring area, Round Butte to
Grouse Prairie, Cottonwood Spring, and Owen Butte.

Within the ponderosa pine series, there are some areas of low-productivity and
high risk for annosus root disease. These are concentrated in the southeast
corner of the watershed between Quartz Mountain and Mitchell Monument. Within
these high risk areas, infection levels can be highly correlated with the number
of past harvest entries.

Where more than two entries have occurred, there is a high likelihood that all
large pine stumps have been infected. The incidence of annosus root disease
within the white fir component is estimated in the following manner: for
unentered white fir stands - the infection level is 12%; for white fir stands
where one harvest entry has occurred - the infection level is 40%; in stands of
white fir entered more than once - the infection level is 100%.

1V-60



Fire

Wildfires in the watershed are increasing in size and intensity. This can be
attributed to two factors: 1) increased fuel loading from both natural fuel
accumulation and activity created fuels and 2) the shift from early to mid-seral
stand structure (which brings a dramatic increase in fire intolerant white fir
in the understory). The combination of more fuel and more fuel ladders has
increased the likelihood of stand replacing events. Mortality in the mid-seral
component has also increased the thousand-hour time lag fuel component, further
increasing fire intensity.

The current fire frequency is 0.084 fires per year per thousand acres. This
probability would indicate a return interval of twelve years with an average
size of low intensity fires of 0.25 acres. The smaller size fires result from
increased wildfire suppression over the last eighty years. High intensity fires
have burned an average of 1,100 acres every thirteen years over the last fifty
years. Most of the stand replacing events have been occurred in the last
fifteen years. The majority of fire starts in the watershed are of natural
origin. Natural fuel underburning to reduce fuel loads is being done; low
intensity fire has been used on about 600 acres to date.

Desired Condition

Forest Vegetation

Vegetation within the watershed includes a diversity of composition, structure,
and pattern. This includes species/stand, genetic, and landscape level
function. Diversity stresses the spatial relationships affecting forest
structure, composition, and function. Landscape patterns as measured by the
metrics of abundance, density, richness, evenness, and variety of life forms are
close to the Historical Range of Variability; see Tables #1 and #2.

Vegetation composition exhibits a high level of genetic diversity, maintaining the
watershed®s resistance to and resilience from catastrophic loss due to unexpected
events (i.e. wildfire and insect or disease attacks). Management practices are
designed to retain genetic diversity among all site-adapted species across
all forested areas.

A wide distribution of plant communities, including a variety of communities
with different successional stages and age classes, is essential to maintaining a
resilient landscape that is resistant to the landscape. To obtain the picture of
the seral stage, distribution of the watershed, the harvest update was
performed on the condition class layer in GIS. From this update and stand exam
data, the present picture of seral stage distribution was formed. Total acres
vaires due to differences is queries made, management should reflect the
percentage allocations for each seral stage.
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Tabla 1
Seral Stage Composicion

Seral Historie Condicion  Guiewwd Geasbidon Deslred Candicien
Stage Acres Feccene SN - FReubm Ackes  Fearcant
Early 5,851 6.4l i 5,600 £.17
Mid 11,061 13 4% HYRy FRAM 10, 006 12,35
Late 13, 248 16,18 EATE AN 30, Q00 17.04
Vary Late 27,620 13,74 R REREs 11,000 1% 5B
Unclassified 24,698« 30,18 RISy (THw 25,000  30.86
TOTAL BL. H%8 15000 79,111 100.00 EL.000 100,00

* Unelesaified portion of the watarshed 1F awstly non-forested aveas in
the westarn part of the warershed.

Harveat in the wvary lace seral stage Gtends hasz reduced the amcunt of thir stage
te levels puch belsw the hiaterle cendition, Huch of the watershed 18 1o sm
early to mid seral stage especially the ptivace land that has been extensively
harvested.

Tabla 2
Vegetation Type
Vegatation Histerie Condition Current Conditien Depired Condiclen
Pattern Arrag Percant AdTRS Percent ACTEE Percent
FPondercsa Fioe R HE 58 1%, 500 16 47, 600 0B
Fine Asszcclared 13, 797 T &, 300 32 20,504 £a
Lodgepele 31,163 & 3,300 & 4,110 5
UnclagsslFledw %, 159 L2 3, 00e] B .. 9.9CC 1z
TSTAL Su 414 144 Bz, 108 144 42,160 14049

* DUnclaseified acres wepe of unknown or non-tishersd vegetation types

Inzece and Dlaeaae
Insact gnd disesss occurrence was obtained uwing pondercsa pine, mized coalfer,

and Lodgepole pine rcommenities. The racings are subjective baFed on current
litpreture and sscinates from Aresa 4 entomologistas and pathologist,
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Table 3
Insect and Disease Rating
Damage Agent Historical Current Desired
Condition Condition Condition

Bark Beetles

Mountain Pine Beetle L M L
Western Pine Beetle M H L
Pine Engraver L M L
Fir Engraver L H L
Modoc bud-worm L H M
Annosus Root Disease L H L
Dwarf Mistletoe M M M

The key to keeping these insect and disease disturbance agents operating at
natural or acceptable levels involves managing the vegetation patterns across
the landscape. The degree to which a forest is healthy can be measured by the
overabundance or absence of the various combinations of size, structure, and
species composition that can occur within a particular vegetation series or eco-
class. The desired vegetative condition, then, from a forest health
perspective,would be one where all possible combinations of size, structure, and
species composition are represented in a balanced distribution across the
landscape. This type of vegetative assemblage conveys a resilience to the
forest and limits the scale at which disturbance agents operate. Furthermore, it
provides "replacements”™ for those components which are temporarily lost due to
perturbations in the system. This balance of sizes, structures, and species
composition needs to be attained iIn each of the vegetative series of the
eco-classes.

Fire

The picture of Ffire history was obtained using Ffire return interval in the pine,
pine associated, lodgepole pine, and other productivity classes. Fire
occurrence was stratified by subshed within the watershed.

Table 4
Fire Regime
Factor Historical Current
Condition Condition }
Fire Return Interval (Years) Desired
Condition
Fire Occurrence (Starts/1,000 ac/yr) .071 .084 -07-.08
Low intensity ground fires 15 12
Large stand replacing fires 200-500 13 12-15
200-300
Average Fire Size (Acres)
Low intensity ground fires 10-100 .25 8,000-1,2000
Large stand replacing fires* 2000+ 1,100 -0-
Natural Fuels Underburning (Acres) 600 total/decade for all conditions

(Low intensity controlled fire)
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Land Use Effects, Condition Trends and Evaluation

The ecological classification of the area is unlikely to change over time
because it is based on site potential to produce plant associations and
communities throughout time. Important features such as connectivity, edge,
travel corridors for wildlife, patch size, and jJuxtaposition will be
incorporated into project planning and evaluation.

Natural progression of these stands will move them into the later successional
stages, but the resulting stand may not represent the most desirable species mix
for the whole watershed. Restoration of ponderosa pine on sites where it is
well adapted will depend on the management of the existing stand structure on
public land. The major influence that will cause this change will be the use of
prescribed fire to reduce the encroaching white fir understory on pine sites.
Other sites will progress to a climax white fir condition unless management of
the understory and species mix is undertaken.

Harvest of the large old growth component on public land has stopped in the
recent past. The remaining old tree component will continue for a short period
of time but is reaching the end of the normal life span of ponderosa pine. Most
old trees that are over 300 years old will die within the next five decades.,
Some of the stands iIn the late or very late seral stage will replace the older
component of stand structure.

However, it will be several hundred years before the historic stand structure in
the watershed will be achieved under natural or no management conditions. The
late and very late seral staged stand in the northern part of the watershed are in
the Gearhart Mountain Wilderness. These stands will continue their normal
progression toward climax species of true firs. Large fires may cause stand
replacement but most fire occurrence will be small starts and result in a mosaic
of size structure.

Many of the stands on public land are overstocked with white fir and younger
pine species. Private lands are also overstocked at the present time. These
stands will continue to be susceptible to iInsect attack in iIncreasing numbers as
the stands progress in age and the effects of drought coupled with overstocking
continue in the natural cycle. Root disease will continue to increase. Most
stands have been entered at least once, and each additional entry increases the
spread of the root disease. Most stands will approach 100% infection without
preventative measures with in the next rotation of tree growth.

Much of the private land has been treated for fuel reduction in the process of
harvest and plantation establishment. The public land has had less fuel
treatment and has shifted toward a white fTir understory. Elimination of
naturally occurring low intensity wildfire and the species shift make the
watershed less resilient to a catastrophic event than the historical condition.
The drought cycle and accumulation of natural fuel will cause a decline in the
late seral species. The cumulative iImpact on the forested resource will be a
continual decline in the amount of late to very late seral staged stands as the
older pine and fir over story are out competed by the overstocked fir
understory.
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Issue #5: Wildlife Resource Section - Past management activities in

(Wildlife) combination with natural disturbances have altered the function,
pattern, composition, structure, and amount of vegetation and the
abundance, distribution and condition of wildlife habitat and
populations within the South Fork Sprague River Watershed.

Key Questions and Parameters

1. What are the significant differences and trends between historic and current
TES and MI wildlife species populations, habitat abundance, distributions,
diversity, and conditions?

Parameters: structure, species locations, landscape patterns, and
composition of the vegetation.

Stratification

To narrow the scope of the analysis of wildlife resources, the strategy was to
first stratify the assessment process into two tiers: 1) a "fine filter"” of the
abundance, distribution and habitat conditions of selected, individual TES, MI and
keystone species associated with dead wood and late seral forest habitat or other
unique habitats and 2) a "coarse Tilter"” of all other wildlife species general
status and habitat conditions using general landscape community
composition, structure, and pattern as a surrogate for more specific information
on the abundance, distribution and habitat conditions of several hundred other
individual wildlife species. The coarse Tfilter approach assumes that if similar
landscape patterns and processes are maintained to those that governed species
evolution and survival, a full complement of species will persist, and
biodiversity will be conserved. Application of this concept requires
understanding the natural variability of landscape patterns and processes.
Because of the nature of the assessment information that was available on
wildlife species and their habitats, the analysis for all wildlife species
(including TES, MI, and keystone species) followed more of the coarse filter
approach than was originally intended.
To help more clearly define the distribution and/or density, and habitat
conditions for wildlife species, the watershed was stratified by subshed. An
analysis by subshed helped to establish a spatial range of variability for
resource conditions, since information on a temporal range of variability was not
available. Also, for big game species (deer and elk), ranges were
stratified by herd and management unit and seasonal use to help simplify

analysis. In addition, for some wildlife species, known or suspected
territories or home ranges were stratified into subareas representing specific
life processes such as breeding, nesting, roosting, rearing and foraging areas.

LATE SERAL FOREST AND DEAD WOOD HABITAT (WATERSHED)

Historic Condition

The abundance, distribution, connectivity, and quality of suitable habitat for
MI and other species associated with dead wood and late seral forest habitats
was significantly greater than that which is currently present. The landscape
was dominated primarily by a contiguous late seral pine and pine associated
forest with a small area of late seral lodgepole pine. Average, maximum, and
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range of patch sizes were large and most of the patches were high quality
interior habitat. Large diameter live trees, snags, and down wood were common
and distributed throughout the landscape.

Gaps and fragmentation were minimal and mostly a result of the occurrence of
natural meadows or burns. It is highly probable that because of more abundant
and suitable habitat conditions for MI and other species, they were more
numerous and widely distributed, especially ponderosa pine associated species,
than they are today.

Current Condition

The abundance, distribution, connectivity, and quality of suitable habitat for MI and
other species associated with dead wood and late seral forest habitats, especially
ponderosa pine, has been significantly reduced from historic times. Large diameter live
trees, snags, and down wood are conspicuously absent from large areas of the landscape, and
greatly reduced in abundance and distribution on other areas. Overstocked understories in
some stands are causing overstory mortality of large trees and unraveling the late seral
forest character. The landscape is now dominated by disturbance patches of early and mid
seral forest habitats created primarily from even-aged regeneration timber harvest.
Average. and maximum patch sizes of late seral forest have been reduced significantly,
and most of the patches are now less suitable ecotone rather than interior habitat.
Disturbance patches have created gaps and significantly fragmented the habitat. Many
isolated patches are now sink habitats for MI and other late seral associated
species. Populations are lower than historical levels and isolation and crowding
threaten their stability. The present condition of late seral forest habitat favors
those species whose preferred habitat is pine associated, and negatively affects those
associated with ponderosa pine.

Land Use Effects, Condition Trends and Evaluation

Available and suitable dead wood and late seral forest habitat has decreased primarily as a
result of timber harvest activities, and secondarily as a result of wildfire, insect and
disease infestations, firewood cutting, hazard tree removal, and in some instances
in ponderosa pine, as a result of fire suppression. These disturbance agents have
removed large diameter live trees, snags, and down wood, reduced patch sizes and
connectivity, diminished the amount of high quality late seral interior habitat and
overstory canopy cover, and increased gaps and fragmentation, and consequently, the
amount of lower quality late seral ecotone habitat.

Ponderosa pine habitat has experienced the greatest reduction in dead wood and late seral
forest. Past management practices of selective harvesting and Ffire suppression have
encouraged forest stands previously dominated by pine to become stands dominated by more
shade tolerant white fir. Also, large areas of pine were removed by regeneration timber
harvest.

The shifting plant species composition on warm Ffir sites toward a mixed conifer
composition could eventually provide additional habitat for pileated, marten, and other
associated species as these forest stands progress toward the late seral condition.
Overstocked stands on some sites have reduced the suitability of late seral habitat
for some species such as goshawk and Lewis®™ and white-headed woodpecker which
prefer more open understories.

The loss of available dead wood and late seral forest habitat and the consequent
decline in habitat suitability and distribution has led to isolation of
individuals and single pairs in fragmented late seral patches, and large areas

1V-66



of early/mid seral forest habitat within the watershed that will no longer meet
the habitat needs of the associated species.

Overall abundance and distribution of these species has most likely declined
from historic levels, especially species associated with open park like stands
of pine such as Lewis" and white-headed woodpecker. Isolation and crowding of
individuals and pairs threatens the stability of some species.

Under the assumed forest management scenario on private lands, late seral forest
and dead wood habitat will never again be a part of the landscape. The forest
habitat that matures on private lands in the future probably will always be sink
habitat for MI and other species associated with late seral forest and deadwood
habitats.

On Fremont NF lands, late seral forest and dead wood habitat should gradually
increase in abundance, contiguity, distribution, and quality over the long term
as management shifts to longer rotation uneven-aged treatments and tree
plantations grow into mature forests. Edge contrast between existing late seral
forest and early/mid seral forest will slowly diminish as tree plantations
mature over time and Fremont NF plantations are managed for structural
diversity. Road closures and obliterations will help reduce habitat
fragmentation. Sanitation/salvage harvest prescriptions and underburning will
continue to reduce deadwood habitats, but sufficient snags and down wood should
be protected and created through insect and disease and wildfire to maintain
stable populations of deadwood associated MI and other species. Prescribed
underburns and thinning should help restore more open parklike stands of late
seral pine. 1T the current drought continues and/or understory thinning of
forest stands is not a priority management action, then existing stands of late
seral forest habitat are threatened with potential insect and disease outbreaks

and catastrophic wildfire. However, low frequency, high intensity stand
replacing wildfires seem to be characteristic over most of the landscape now in
late seral forest, so the potential threat may be low.

It is unlikely that the watershed will ever again provide late seral Tforest
habitat within the range of historic variability. Forest stands on private
commercial lands will most likely not provide future late seral forest habitat
conditions that occurred there historically. Large areas of the landscape in
private ownership will be absent of MI and other species associated with late
seral forest. The intermingled ownership pattern will continue to contribute to
the gaps and fragmentation of late seral forest habitat that occur on Fremont NF
lands. This condition isolates and crowds some habitats, individuals and pairs,
and creates sink populations. The future abundance and distribution of species
associated with late seral forest will be less than occurred historically.

To restore late seral forest habitat conditions on Fremont NF lands and to move
toward the historic range of variability, forest management actions must be
implemented to increase the abundance, distribution, patch size, connectivity,
and suitability of late seral forest habitat, including large diameter live
trees, snags, and down wood, especially in ponderosa pine forest.
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Subshed A

Historic Condition

The landscape was dominated (85%) by suitable habitat for MI and other species
associated with deadwood and late seral pine and pine associated forest. The
forest was virtually contiguous habitat to facilitate dispersal, colonization,
genetic interchange, and the distribution of species throughout the entire
subshed.

Some gaps primarily from natural meadows occurred along the eastern, southern
and northern boundaries of the landscape, but the extent and effect on habitat
quality was limited. Only 5% of the forest habitat on the landscape was
unsuitable for Ml species. Patch size was large enough to support multiple
pairs and multiple species of all the Ml species. The largest patch was 49% of
the landscape area. The landscape also was dominated (greater than 50%) by high
quality core or interior late seral habitat un-influenced by effects of edge.
Over 60% of all late seral habitat was core area. The mean size of the core
patches was 485 acres. Populations of all MI species were probably stable to
increasing and distributed throughout the landscape.

Current Condition

The landscape is now dominated (75%) by disturbance patches from even-age
regeneration timber harvest which provides suitable habitat for wildlife species
associated with early seral pine and pine associated forest. The area of late
seral habitat in the landscape has been reduced 60%, and only 35% of that
historically present now exists. Only one area of contiguous pine associated
habitat large enough (1,500+ acres) to support multiple pairs and multiple
species exists in the northern end of the landscape. The remaining pine
associated late seral habitat in the landscape is highly fragmented. Almost all
late seral pine habitat has been harvested, and that which remains is highly
fragmented. Patch size has been reduced significantly. The largest patch is
now only 6% of the landscape area. Only about 3% of the landscape and 10% of
late seral habitat is now high quality core pine associated late seral habitat.
Greater than 95% of this occurs in the Gearhart Mountain Wilderness.

Late seral pine core habitat no longer occurs in the landscape. The average
size of core patches has been reduced to 29 acres, or just 6% of the historical
average. Late seral habitat is now dominated (90%) by ecotone effects from the
significant increase in edge and fragmentation of late seral habitat as a result
of timber harvest. Road density has added to the increase in edge and
fragmentation of habitat.

MI species associated with pine probably no longer occur on the landscape.

Populations Of MI species may be stable around the large block of contiguous
pine associated habitat in the Gearhart Mountain Wilderness on the northern end of
the landscape. Isolated pairs or individuals in the marginal two-storied and
highly fragmented pine associated habitat patches in the southwest corner and
center of the landscape are probably unstable. About 70% of the forested
landscape no longer meet the habitat needs of MI or other species associated
with deadwood and late seral forest.
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Subshed B

Historic Condition

The landscape was dominated (90%) by suitable habitat for Ml and other species associated
with deadwood and late seral pine, pine associated and lodgepole forest. The forest
was virtually contiguous habitat to facilitate dispersal, colonization, genetic interchange
and the distribution of species throughout the entire subshed.

Some fragmentation primarily from natural meadows and disturbance patches occurred
along the southwest end and near the center of the landscape, but its extent and effect on
habitat quality was limited. Only 5% of the forest habitat on the landscape was unsuitable
for MI species. Patch size was large enough to support multiple pairs and multiple species
of all the MI species. The largest patch was 51% of the landscape area. About 40+% of the
landscape provided high quality core or interior late seral habitat un-influenced by
effects of edge. Over 50% of all late seral habitat was core area. The average size of the
core patches was 100 acres. Populations of all Ml species were probably stable to
increasing and distributed throughout the landscape.

Current Condition

The landscape is still characterized by predominantly (52%) suitable habitat for MI and
other species associated with deadwood and late seral pine, pine associated, and
lodgepole forest. Most of the remaining landscape (41%) is disturbance patches from even-
age regeneration timber harvest which provides suitable habitat for wildlife species
associated with early seral pine, pine associated, and lodgepole forest. The area of
late seral habitat in the landscape has been reduced 38%; only 60% of that
historically present now exists.

Only one area of contiguous pine associated habitat is large enough (3,000+ ac.) to support
multiple pairs and multiple species exists iIn the northern end of the landscape in the
Gearhart Mountain Wilderness. The remaining pine associated, late seral habitat in the
landscape is primarily two-storied and highly fragmented. Almost all late seral pine
habitat has been harvested. That which remains is highly fragmented. Patch size has been
reduced significantly. The largest patch is now only 17% of the landscape area. Only
about 19% of the landscape and 36% of late seral habitat is now high quality core pine
associated habitat. The only large patch of unfragmented core habitat occurs in the
Gearhart Mountain Wilderness. One other core patch of noteworthy size (greater than 300
acres) is located in the south-central part of the landscape.

The average size of core patches has been reduced to 70 acres, still almost 90% of the
historical average. Late seral habitat is now dominated (64%) by ecotone effects from the
significant increase in edge and fragmentation of late seral habitat as a result of timber
harvest.

Road density has added to the increase in edge and fragmentation of habitat. Populations
of MI species may be stable around the large block of contiguous pine associated habitat
in the Gearhart Mountain Wilderness on the northern end of the landscape. Isolated pairs or
individuals in the marginal two-storied and highly fragmented pine associated habitat
patches in the southwest corner of the landscape are probably unstable. Pairs or
individuals occupying the southeast corner of the landscape adjacent to Coleman Rim are
probably marginally stable. About 40% of the forested landscape no longer meet the habitat
needs of Ml or other species associated with deadwood and late seral forest.
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Subshed C

Historic Condition

The landscape was dominated (71%) by suitable habitat for MI and other species
associated with deadwood and late seral pine, and pine associated forest. All
but the southwest corner of the landscape was virtually contiguous late seral
habitat to facilitate dispersal, colonization, genetic interchange, and the
distribution of species throughout the entire subshed. Fragmentation, primarily
from disturbance patches, occurred along the southwest corner and near the
center of the landscape and effectively separated the late seral forest into
northern and southern halves. The halves were only connected along the eastern
edge of the landscape. Only 25% of the Tforest habitat on the landscape was
unsuitable for MI species. Patch sizes were large enough to support multiple
pairs and multiple species of all the Ml species. The largest patch was 40% of the
landscape area.

About 31+% of the Hlandscape provided high quality core or interior late seral
habitat un-influenced by effects of edge. Over 45% of all late seral habitat
was core area. The average size of the core patches was 90 acres. Populations
of all Ml species were probably stable to increasing and distributed throughout
the landscape. However, some isolation of populations was probable along the
western edge of the landscape where disturbance patches separated the late seral
forest into disjunct matrix areas.

Current Condition

The landscape is still characterized by predominantly (66%) suitable habitat for
MI and other species associated with deadwood and late seral pine and pine
associated forest.

Most of the remaining landscape (38%) is disturbance patches from even-age
regeneration timber harvest which provides suitable habitat for wildlife species
associated with early seral pine and pine associated forest. The area of late
seral habitat in the landscape has been reduced only 15% and almost 80% of that
historically present still exists. The entire eastern half of the landscape is
still a contiguous matrix of pine associated habitat large enough (4,000+ ac.)
to support multiple pairs and multiple species. The most contiguous patch of
highest quality late seral habitat occurs along the Coleman Rim. The remaining
pine associated late seral habitat in the landscape is primarily two-storied,
but it is mostly contiguous. Patch size has been reduced significantly. The
largest patch is now only 19% of the landscape area.

Only about 18% of the landscape and 33% of late seral habitat is now high
quality core pine associated habitat. The only really large core patch of
noteworthy size (about 1,600 acres) is two-storied and located in the
south-central part of the landscape. The average size of core patches has been
reduced to 83 acres, still almost 95% of the historical average. Late seral
habitat is now dominated (67%) by ecotone effects from the significant increase in
edge and fragmentation of late seral habitat as a result of timber harvest. Road
density has added to the increase in edge and fragmentation of habitat.
Populations of Ml species may be stable around the contiguous pine associated
habitat along the Coleman Rim area on the eastern edge of the landscape.
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Pairs or individuals occupying the two-storied late seral habitat in
east-central half of the landscape are probably marginally stable. About 40% of
the forested landscape no longer meet the habitat needs of MI or other species
associated with deadwood and late seral forest.

Subshed Z

Historic Condition

The landscape was dominated (73%) by suitable habitat for Ml species associated
with natural non-forest patches, and disturbance patches created from even-aged
regeneration timber harvest. The entire western half of the landscape is a
contiguous matrix of sagebrush/grass/juniper. Forest habitat was characterized
by a proportionate amount of late seral and early/mid seral conditions. About
52% of the forest habitat on the landscape was unsuitable for MI species. Only 27%
of the landscape was in late seral forest habitat. Patch size probably was not
large enough to support multiple pairs and multiple species of any
management indicator species. The largest patch was only 8% of the landscape
area.

Only a small proportion (greater than 9%) of the landscape was characterized by
high quality core or interior late seral habitat not being influenced by effects
of edge. About 43% of all late seral habitat was core area. The mean size of
the core patches was 117 acres. Populations of all management indicator species
were separated and isolated to the fragmented late seral patches in the
south-central and northeast areas of the landscape.

Current Condition

An even greater proportion (96%) of the landscape is now dominated by natural non-
forest patches and disturbance patches from even-age regeneration timber harvest
and wildfire. The area of late seral habitat in the landscape has been reduced 25%
and only 16% of that historically present now exists. The remaining pine and
pine associated, late seral habitat in the landscape is highly fragmented.
No area is large enough to support multiple pairs or multiple Ml species.

Patch size has been reduced significantly. The largest patch is now only 1% of the
landscape area. Only about 1% of the landscape and 1% of late seral habitat is
now high quality core pine late seral habitat. Late seral pine associated core
habitat no longer occurs in the landscape. The average size of core patches
has been reduced to 3 acres, or just 3% of the historical average. Late seral
habitat is now dominated (99%) by ecotone effects from the significant increase in
edge and fragmentation of late seral habitat as a result of timber harvest and
wildfire.

Road density has added to the increase iIn edge and fragmentation of habitat.
Isolated pairs or individuals of MI species in the predominately marginal
two-storied and highly fragmented pine and pine associated habitat patches that
remain on the landscape are probably highly unstable. This sink habitat cannot
maintain a population without continuous iImmigration from nearby source
habitat. About 95% of the forested landscape no longer meet the habitat needs
of Ml species.
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Desired Condition (Late Seral Forest Habitat)

The late seral forest network protects and enhances the habitat effectiveness to
sustain associated Ml wildlife species. Characteristic landscape scale features
are restored. Late seral forest habitat representation is emphasized rather
than preservation of individual patches.

Size and number of designated old growth units support multiple breeding pairs and
multiple species. A patch pattern exists with connective corridors based on
current known home range size and dispersal capabilities of the Ml species.
Patch proximity and distribution allow recolonization, genetic interaction and
exchange throughout the population, and maintenance of each species”™ general
distribution. 0ld growth patches and corridors provide suitable habitat to meet
the needs of MI species for reproduction and survival.

A matrix exists of late seral forest habitat within the natural range of
historic variability in subsheds A, B, and C. 70% of the late seral forest
landscape provides habitat and the area of the largest late seral patch is at
least 40% of the total landscape area. Late seral patch size averages 700
acres. At least one patch is greater than 6,000 acres and at least 2 patches
greater than 2,000 acres or one greater than 4,000.

An old growth restoration zone (600-1,200 feet) surrounds designated and "other"
old growth to buffer and increase forest interior habitat to a level within the
natural range of historic variability. In subsheds A, B, and C, 40% of the
landscape and 45% of the total late seral forest provides interior "core"
habitat. Core area patch size averages 100 acres and at least one core area is
greater than 2,400 acres.

Large designated old growth stands exist within 1.5 miles of existing designated
and remaining old growth stands, and distributed throughout subsheds A, B, and
C. Stands are resistant to natural disturbances over the long term and have the
most suitable habitat for the species of interest. Some of the most stable and
suitable stands occur around riparian areas, on north and east aspects, and at
higher elevations.

Pine and pine associated forests are a three-tiered system maintaining a dynamic
balance in late seral forest patch loss and development over time and space.

Connectivity exists between all late seral stands and between all designated old
growth stands in subsheds A, B, and C. Desired conditions for connectivity are
described in the "Forest Plan Amendment for Interim Standards™ under "Interim
Wildlife Standards'. In addition, corridors or stepping-stones are oriented
both east to west and north to south, relatively straight, of constant width,
and established along riparian zones, ridges, and between sub-sheds and
watersheds.

Forest stands have adequate abundance and distribution of large diameter snags,
remnant, large diameter live late seral trees, and large down logs.

No increase in fragmentation of late/old seral stands takes place. Increase the
amount and width of late seral forest adjacent to stream courses. Road density
is less than 2.5 miles per square mile.
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Open park-like stands exist (average canopy density less than 30%) of late seral
ponderosa pine with average tree diameters greater than 15" for white-headed
woodpecker and pygmy nuthatch.

In all stands of ponderosa pine and pine associated forest, snags and green
replacement trees are greater than or equal to 15" dbh at 100% potential
population levels of primary cavity excavators. For lodgepole pine stands,
snags and green replacement trees are greater than or equal to 10" dbh at 100%
potential population levels of cavity excavators. Specific desired conditions
for snags and down logs are described in the "Forest Plan Amendment for Interim
Standards"™ under "Interim Wildlife Standards'. Snag and green replacement tree
densities and distributions provide 100% habitat potential for cavity,
excavators.

The table below displays the standard for *"...snag and green replacement/roost
trees of > 15" DBH at 100% potential population levels for primary cavity
excavators'". This is NOT 100% of population potential as defined in the Forest
Plan.

Table 35
Snsg Replacement Bequirements
Forezg Type DRH Heighe Trees A,
PIHE/PINE ASSOCIATED 153" mimioum 0"+ 3 dead + I} presn
20" preferred
10" minioom 20+ Ll dead + I grean
12" preferred
1D5GEFOLE PINE 12" mim. 15"+ 1l dead + 1 grasn
16" min. 15+ 1 dead + 1 gresn

Snags and green replacement trees occur in dispersed clumps rather than
individual trees uniformly scattered over the landscape. There is at least one
clump for every five acres that contains both dead and green replacement trees.
This is based on the smallest home range size of primary excavator species in
the current literature. Snags and replacement trees represent the same species
composition as existing stands in the area.

Snag and green tree replacement habitat within the watershed supports all
primary excavator populations at 60% of potential.

MI/KEYSTONE SPECIES ASSOCIATED WITH UNIQUE HABITATS

Big Game - Edge and Security Habitat

Historic Condition

From relatively few deer at the turn of the century, the Interstate herd peaked
during the late 1930"s at approximately 30,000 deer. The herd declined slightly
during the early 1940°s, then increased through 1951.
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During the 1950"s, periodic winter die-offs and antlerless harvests maintained a stable
herd at about 20,000 deer post winter. By the late 1950°"s the herd began a gradual
decline that increased dramatically in the late 1960°s after a temporary peak in
1967.

Hard winters continued into the early 1970"s and pulled the herd down to new lows,
less than 10,000 deer. Herd recovery has been suppressed since then. These
population estimates may under-represent true herd size by 30%. The dynamics of the
herd during the first half of the century were primarily tied to weather variations,
responses to summer vrange wildfires, browse abundance on winter range, predator
reductions from disease, protection from hunting, and a sharp reduction in competition with
livestock.

No assessment information was available on historic elk populations in the
watershed. Nor was any information available on the seasonal distribution and use of the
watershed by elk.

The seasonal distribution of deer probably was similar to that which exists today.-
Late seral forest cover dominated the landscape and habitat security was high even though
many stands had more open understories. More habitat was available and deer had
greater security because fewer roads existed than are present today. Open forage areas
primarily were limited to natural meadows and sagebrush cover types, although more mixed
shrub habitat created by wildfire apparently occurred on transition/summer range than is
present today. The only large recorded project fire area was the Owen Butte burn on
transition range in 1946. Browse on winter range was more abundant and in better condition.

Current Condition

The Interstate deer herd size is about 60% below the early 1950 peak population which is
when fairly reliable quantitative counts of herd size were initiated. For the last 20
years, the population has been relatively stable and appears to be at an equilibrium with
the carrying capacity of its seasonal ranges. The elk population in the South Central
management area within which the watershed is located is approximately 1,300 animals and
steadily increasing.

The Interstate deer and elk herds occupy the watershed year long. Approximately 41, 31, and
28% of the watershed is used by deer and elk as summer, winter, and spring/fall transition
respectively. Deer and elk winter range occurs mostly in the western half of the watershed,
whille summer range occurs along the eastern half. Deer transition range is also present in
the north and south ends of the watershed. Major north/east to west spring/fall
migration corridors for both deer and elk occur along Brownsworth, Corral, and Pothole
Creeks, and the middle/upper reaches of the SF Sprague River.

Much of the winter range on private land has been developed into pasture land, hayfields
and commercially managed timber lands. These activities have reduced the availability and
abundance of winter forage and cover for big game. Fire suppression has contributed to the
decline in the availability, abundance and quality of forage species, particularly as
shrub production declines with advancing plant succession.

The absence of fire also has resulted in an increase in the density and
distribution of juniper which also has reduced the availability and abundance of forage,
but has increased the amount of cover on both federal and private land. Historically, too
many deer on the winter range have contributed to the degraded condition of Tforage
resources there today. The present livestock and big game use continue to suppress
recovery of the forage base.

1v-74



Ranching activities and travel corridors for public access on federal lands have also
increased disturbances and displaced animals from some preferred habitats.

Transition and summer ranges and migration corridors on private and federal lands
have been extensively altered by commercial timber harvest, livestock grazing, fire
suppression, and roads for public and industrial access. Insect and disease outbreaks
in forest stands are presently modifying all seasonal ranges and migration corridors on
all ownerships in the watershed.

Deer and elk foraging habitat has increased over time as a result of timber harvest
activities which created open forage areas in close proximity to forest cover and now
dominates the landscape. Conversely, forest stands are much denser than had been
recorded at the turn of the century. Dense thickets of young understory pine and
fir are a significant departure from the open park-like appearance of historical pine
forests. Natural openings in the forest have either decreased or been lost altogether.
Mixed conifer and lodgepole pine forests have encroached in meadows. Herbaceous
understory and meadow forage species have declined as forest structure has changed. In
addition there has been a buildup of fine debris on the forest floor from fire
suppression which has resulted in a continuous decline in the productivity of
herbaceous understory forage species. However, the increase in foraging habitat as
a result of timber harvest probably exceeds the loss of forage resources in
overstocked forest stands.

Even though forage habitat is greater than during historic times, the deer population
remains suppressed at a level approximately 60% below the peak herd size in the early
1950"s. Therefore, more subtle characteristics of the forage resource not apparent at the
landscape analysis scale such as forage quality or quantity may be limiting the recovery
of the population. The best documented study of factors limiting the deer population
indicated that poor spring/summer diet quality resulted in low fawn survival. The
study strongly implicated wildfire on summer range as the principal factor affecting
forage nutrition and herd dynamics. That being the case, both the Round Butte fire in
1955 and the more recent Robinson Springs fire in 1992 on transition range, would have
significantly increased forage production and quality, and hopefully fawn survival
on a limited area of watershed for at least a 15 year period. It was expected that the
extensive open forage areas created by regeneration timber harvest would mimic the forage
production and quality created on burn areas. However, responses of forage species to these
two disturbances on the Interstate herd range seem to be widely divergent.

Cover habitat has declined over time primarily as a result of even-age
regeneration timber harvest activities. Conversely, the amount and distribution of
effective cover has increased where fire suppression has resulted in dense understories of
white Ffir and ponderosa pine. The current drought and recent insect and disease
outbreaks are reducing the effectiveness of of this understory cover. The general
trend is a overall decline in cover habitat.

Access for timber harvest has reduced the security of habitat for deer and elk. Road prisms
have reduced the amount of available habitat and vehicle traffic on roads has displaced big
game from habitat near open roads and in effect further reduced the amount of available
habitat adjacent to roads. Roads have also increased the vulnerability of big game to
hunter harvest.

Livestock compete with deer and elk for forage resources and space, especially
in riparian areas and on winter range. Grazing has altered species composition
and eliminated some preferred native herbaceous forage species, especially
forbs. Loss of shrub vegetation, willows, from overgrazing and lowered water
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tables iIn riparian areas has altered the abundance and distribution of fawning
cover and browse in these areas. Heavy livestock grazing removed vegetation
competing with tree seedlings which allowed denser regeneration and reduced
forage availability. Livestock have removed herbaceous cover and reduced fine
fuels that carry fire through rangelands which iImproves forage quality and
productivity for big game.

Land Use Effects, Condition Trend and Evaluation

Gradual growth of the early and mid-seral stands on all lands, future forest
management with an emphasis on restoring and conserving late/old seral forests
on Fremont NF lands, and continued fire suppression on all lands will most
likely within twenty years reduce the levels of forage and increase cover
habitat for deer and elk to quantities more consistent with historic
conditions. Prescribed underburning should help maintain forage production, and
compensate to some extent for the loss of forage from greater forest cover. It
is conceivable that with the increasing risk of catastrophic wildfire from the
continued drought, overstocked stands and the buildup of fuel loads from recent
tree mortality caused by insect and disease outbreaks, future abundance of
forage habitat may continue to exceed and cover remain below the historic
levels. The recent Robinson Springs fire is indicative of the wildfire threat”
that presently exists on the landscape at least in subshed Z.

Livestock grazing will continue to influence the availability, abundance and
composition of forage for deer and elk, especially in meadow-riparian areas and on
winter range.

In the absence of a transportation management plan, the trend will be toward the
loss of more habitat and security, and greater vulnerability of deer and elk to
harvest. If predicted road closures and obliterations are implemented, habitat
availability and security will increase.

The elk population undoubtedly will continue to increase unless regulated by
either sex hunting. More elk could potentially reduce the carrying capacity of
the habitat for deer and precipitate a further decline iIn deer numbers. 1f elk
numbers are limited to the threshold where this affect on deer occurs, then deer
numbers should remain relatively stable. The population will Tfluctuate
primarily iIn response to mortality from severe weather conditions, followed by
high fawn recruitment during favorable conditions.

To increase deer numbers to help meet summer population objectives identified in
the Forest Plan, management actions must be implemented to 1increase forage
production and quality of both preferred herbaceous (primarily forbs) and shrub
species on all seasonal ranges, particularly summer and transition.

Subshed A

The majority of the subshed is deer and elk winter and spring/fall transition
range. The north and northeast ends of the subshed are summer range for both
species.
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Historic Condition

The landscape was dominated (53+%) by sub-optimum interior cover area, which
comprised 62+% of all cover. Optimum cover area occurred over about 32% of the
landscape along primarily natural meadows and comprised about 38% of all cover.
Only 15% of the landscape was in forage area, primarily natural meadows, of
which 14% was optimum. About 93% of all forage area was optimum.

The total amount of patch edge and density (both disturbance and natural) on the
landscape was 46 and 6.3 miles, respectively. "True"™ patch edge on the
landscape may be less because the landscape boundary was calculated as edge and
the amount of true edge along the boundary was unknown. Road density
information was not available, but is assumed to be lower than today.

Current Condition

The landscape is dominated (72%) by disturbance patch forage area created from
even-aged regeneration timber harvest and the Round Butte fire in 1955. Equal
proportions of the landscape and total forage area are in optimum and
sub-optimum condition. Only 28% of the landscape is in cover area, of which
less than 25% is optimum. About 90% of all cover area is optimum. Patch
edge/density on the landscape increased 2.4 fold. Road density has reduced the
availability and security of habitat below that which existed historically.

Subshed B

Most of the subshed is deer and elk summer range. The southwest corner of the
subshed i1s deer spring/fall and elk winter range.

Historic Condition

Cover occupied 88% of the landscape. Optimum and sub-optimum cover area were
just about proportionate. Only 12% of the landscape was in forage area,
primarily natural meadows, of which 11% was optimum. About 94% of all forage
area was optimum. The total length of patch edge and density (both disturbance and
natural) on the landscape was 46 and 5.0 miles, respectively. "True" patch edge on
the landscape may be less because the landscape boundary was calculated as edge
and the amount of true edge along the boundary was unknown. Road density
information was not available, but is assumed to be lower than today.

Current Condition

The landscape is now characterized by an almost proportionate amount of cover
and forage area. Both cover and forage areas are predominately optimum, about
64 and 73% of the cover and forage areas, respectively. The 35% iIncrease Iin
forage and corresponding decrease in cover from the historic conditions iIs a
result of the creation of disturbance patches from even-aged regeneration timber
harvest. Patch edge/density on the landscape increased 2.8 fold. Road density
has reduced the availability and security of habitat below that which existed
historically.
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Subshed C

The subshed is a fairly proportionate mix of deer and elk winter, deer
spring/fall transition, and deer and elk summer ranges.

Historic Condition

Cover dominated 72% of the landscape. Optimum and sub-optimum cover area were
Jjust about proportionate. Only 28% of the landscape was in forage area,
primarily early and mid seral pine disturbance patches created from, of which
20% was optimum. About 80% of all forage area was optimum. The total amount of
patch edge and density (both disturbance and natural) on the landscape was 81
and 9.8 miles, respectively. "True" patch edge on the landscape may be less
because the landscape boundary was calculated as edge and the amount of true
edge along the boundary was unknown. Road density information was not
available, but is assumed to be lower than today.

Current Condition

The landscape is now characterized by an almost proportionate amount of cover
and forage area. Cover areas are predominately optimum, about 70% of the
cover. Optimum and sub-optimum forage areas are proportionate. The 15%
increase in forage and corresponding decrease in cover from the historic
conditions is a result of the creation of disturbance patches from even-aged
regeneration timber harvest. Patch edge/density on the landscape decreased 5.0% or
4.0/0.48 miles, respectively. Road density has reduced the availability and
security of habitat below that which existed historically.

Subshed 7

Almost the entire subshed is deer and elk winter range and deer spring/fall
transition range.

Historic Condition

The landscape was dominated (73%) by forage area. About 90% of the forage area
was sub-optimum because most of the western half of the landscape is
characterized by a large (11,000+ acres) contiguous patch of non-forest
habitat. The Owen Butte fire in 1946 created another relatively large forage
area. Optimum cover occurred in a slightly greater proportion (57%) than
sub-optimum (43%). Total amount of patch edge/density and road density
information was unavailable.

Current Condition

The landscape is now characterized by an even greater proportion (96%) of forage
area from the creation of disturbance patches from two other large wildfires
(Round Butte and Robinson Springs) and even-aged regeneration timber harvest.
The amount of optimum forage areas has increased 19%. Cover has declined about
25% and now occurs on only 4% of the landscape. Cover areas are predominately
optimum, about 99% of the cover. Patch edge/density information was
unavailable. Road density has reduced the availability and security of habitat
below that which existed historically.
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Desired Condition

Habitat exists to support populations 5% larger than current condition.

Security habitat
Mule deer/summer range - Open road density is less than 2.5 mi/square mile.

Mule deer/transition and winter range - Open road density is less than 1.0
mi/square mile from December 1 to March 31.

Elk summer range - Open road density is less than 1.0 mi/square mile.

Edge habitat

Maintain the quality and quantity of edge habitat. Increase the quantity and
quality of forage in the ecotone formed along edges. In existing burns and
regeneration harvest units, 1-5 acre forage patches exist on sites with the
greatest production of preferred forages near the edges of units.

In subshed zZ, forage quantity and quality is improved with an emphasis on
increasing the availability of grasses and forbs and creating a diversity of
shrub age classes. About 55% of the landscape is in forage area. Created
forage areas average less than 800 feet in width.

Shrub vigor is improved. Seedling establishment is improved and available
forage for deer is increased.

Herbaceous plant regrowth is improved to replenish nutrient reserves in root
systems for increased vigor and production to provide more forage for deer.

Riparian Habitat/Beaver
No assessment is available for historic or current beaver habitat conditions, or

presence/absence populations. Also, no assessment of beaver populations in the
watershed prior to 1935 was available.

Historic Condition

Native beaver populations were supplemented with transplanted animals. In the
1930"s, only one site along the South Fork was known to support a beaver
colony. In an attempt to increase beaver numbers on the Forest, a series of
beaver transplants occurred from 1937 through 1946. Beaver were planted in
Corral, Camp, Whitworth, and Ish Tish Creeks, and the SF Sprague. Following the
transplants, beaver dispersed to suitable habitat on Brownsworth, Buckboard and
Pothole Creeks, and several additional sites along the SF Sprague. Numerous new
colonies became established in these stream systems.

The number of beaver colonies in Corral Creek also increased in number and
expanded in range from the original transplant site. For some period beginning
in the mid-1940"s, beaver were more widely distributed, occurred in greater
numbers and had more abundant and better quality habitat distributed over a
larger area of the watershed than exists today.
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Current Condition

Beaver are presently absent along three stream systems (Buckboard, Camp, and Pothole
Creeks) where they occurred historically. Stream systems that currently support beaver
include Corral and Brownsworth Creeks and the SF Sprague. However, beaver
colonies are now fewer and less widely distributed than previously along these
steam systems. Deciduous forage habitat and water are less available and abundant than
what occurred historically.

Desired Condition

Existing beaver dams are maintained and new construction is encouraged by transplanting
beaver to benefit riparian area objectives. Beaver habitat includes both deciduous
and herbaceous forage species and water availability near active and historic dam
sites is available to support well distributed beaver colonies that contribute to fully
functioning riparian systems.

Land Use Effects, Condition Trends and Evaluation

Fire suppression, livestock grazing, and plant succession have contributed to the
decline in beaver habitat and numbers. Fire suppression and plant succession
have reduced the availability and abundance of some 1iImportant deciduous forage
species. Shade intolerant and fire associated species such as aspen, willow, and alder
have undoubtedly declined in density and distribution as they are replaced by denser
stands of shade tolerant coniferous species. Livestock grazing has reduced the
availability and abundance of summer herbaceous and winter deciduous forage species
and altered channel conditions and flow regimes to the extent that habitat needs for water
may no longer be met in some stream systems. Down-cut and wide channel conditions also
have reduced the site potential along some streams to support deciduous forage species.

The future trend in beaver numbers and habitat availability and suitability is predicted
to be a gradual decline. As fire suppression continues and plant succession advances,
forest stand management along riparian areas tends toward more uneven-aged systems over
longer rotations, and livestock continue to compete with beaver for important
forages and alter channel conditions by damaging banks, beaver habitat conditions
and populations will experience a steady decline.

As beaver are lost from the system, wetland habitat is reduced along with
associated plant and animal diversity and productivity, water and sediment storage
and transport are altered, and nutrient cycling and decomposition dynamics change.

Management actions to stimulate an increase in production of deciduous forage species and
increase the water table in riparian areas must be implemented if beaver numbers and
distribution are to be increased in the future.

Aspen/red-naped sapsucker

Historic Condition

No assessment information was available on the occurrence of aspen forest over
the landscape. However, it can be surmised that with more frequent, low
intensity, and larger, high intensity wildfires, lower coniferous stand
densities, and higher water tables along riparian areas, the abundance,
distribution, and successful regeneration of aspen stands was probably greater
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during historic times prior to the period of heavy livestock grazing. More aspen in
a diversity of age classes distributed over a larger area would have provided more
available and suitable habitat conditions for aspen associated wildlife species, including
the red-naped sapsucker.

Because mature aspen is the most preferred nesting habitat for sapsuckers, the numbers of
sapsuckers may have been greater and their population more stable because of wider
distribution. Intense livestock grazing would have contributed significantly to loss of
aspen habitat as livestock damaged or destroyed aspen regeneration and contributed to
the lowering of water tables along riparian areas.

Current Condition

Approximately 230 acres of aspen habitat occur on the landscape in almost equal proportion
on both Fremont NF and other land. About 100 acres are in late seral condition with the
remainder in early and mid seral condition. Canopy cover is greater than 41% on 165 acres,
and less than 41% on the remainder. Late seral stands are generally in a decadent condition
with little if any regeneration. Many stands are mixed with conifer species that contribute
to the decline of the stands. Ungulate grazing continues to damage or destroy some of the
limited regeneration that does occur. Most of the aspen stands occur along drainage
bottoms, around spring and seeps, and on north aspects. Average patch size is 0.2 acres
and maximum is 4 acres. The patches are highly fragmented and occur primarily 1in
subsheds A, B, and C. Aspen density 1is greatest in A. The availability of
preferred nesting habitat for sapsuckers has declined from historic times. This loss
of preferred habitat for both species undoubtedly is a contributing factor limiting the
populations and distributions of both species on the landscape.

Desired Condition

At least 400 acres of aspen habitat is present on the landscape.

Pure aspen stands exist with a dominance of aspen stems in both the mature and early
seral stages. At least one-third of the existing mature stands are younger age
classes and managed as replacement stands. Mature stands in poor condition receive
priority treatment. Converted stands are protected from grazing by ungulates.

Mixed aspen stands maintain the present basal area ratio of aspen in the stand. Mixed
stands with aspen in the poorest condition have highest priority for treatment.

Livestock grazing of aspen suckers 1is controlled, where necessary, until
regeneration is a minimum of four feet tall to insure suckers sprout and replace the stand
within five years after treatment.

Land Use Effect, Condition Trends and Evaluation

Aspen is gradually being replaced by conifers over time primarily as a result of
natural succession and Ffire suppression. The decadent condition of mature aspen
stands, the change in forest structure to denser conifer stands, encroachment of
conifers into meadow areas and along riparian areas, and the buildup of debris
on the forest floor has resulted in a decrease in the regeneration potential for
aspen. Limited regeneration has occurred inadvertently as a result of
regeneration timber harvest of mixed aspen/conifer stands. Frequently, the
regeneration that does occur is either suppressed or eliminated by livestock and
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big game grazing. Where stream channels have been down-cut and/or widened and
the water table lowered, the site potential for aspen may have been
significantly reduced or permanently lost.

As aspen disappears from the landscape, preferred habitat for such species as
beaver, red-naped sapsucker, and other aspen associated species will be lost.
Populations and distribution of these species may shrink as well. Wildlife and
habitat diversity will decline.

To maintain aspen as part of the landscape, regenerated stands should be
protected from grazing and the most decadent, mature stands that appear to have
resprout potential should be regenerated immediately. Where stream channels are
down-cut but remnant aspen still persists, management actions should raise the
water table and improve growing conditions for future aspen stands.

Goshawk Nesting/Rearing Habitat

Historic Condition

The earliest available information on goshawk presence is from 1974. Three
active nesting territories were known to exist; two in subshed A and one in B.
Nesting, fledgling, and foraging habitat for these goshawk pairs and their
fledglings would have been near optimum as contiguous late seral forest interior
habitat dominated the landscape in these three subsheds in the vicinity of the
nest sites. Only forest cover in the Whiskey Spring territory was partially
converted to mid seral by the Deming Creek fire in 1955. Disturbances from
roads and timber harvest activities would have still been relatively low at the
time.

Current Condition

Two of the three nesting territories known to exist are still active. The nest
site on private land along Leonard Creek in subshed A was abandoned when late
seral forest habitat in the territory was converted to early seral forest
plantation as a result of regeneration timber harvest. The only late seral
forest habitat remaining in the territory occurs as narrow strips along stream
courses.

Goshawk surveys in suitable habitat in the vicinity of the old nest site from
1992 through 1994 failed to locate a new nest, but goshawk sightings near Camp
Creek in the Wilderness northeast of the old nest site could be within the 1974
nest territory.

Habitat conditions around the other two nest sites have been altered since 1974
from the removal of late seral forest habitat through timber harvest. Late
seral forest habitat at the Whiskey Spring nest site has been significantly
reduced and fragmented and interior habitat has been eliminated. Forest cover
on the Deming Creek burn now only provides marginal foraging habitat as trees
mature. Suitable habitat at the Cottonwood Springs nest site has been reduced
to small isolated islands surrounded by early/mid seral habitat with low
potential. Current insect activity, particularly around Cottonwood Springs, has
reduced both the canopy cover and stem density of large overstory and smaller
understory trees iIn the territories. These changes have both positive and
negative effects on habitat conditions. The effect of these habitat
modifications at the nest sites on fledgling productivity is unknown.
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Desired Condition

Suitable habitat is available for at least 3 goshawk nesting territories.

All active and historical nest trees are surrounded by 30 acres of the most
suitable nesting habitat. Within a 0.5 mile radius of active or historic nest
sites, two 30 acre areas of the most suitable nesting is maintained and three 30
acre areas are maintained as potential replacement (alternate) nest sites.

A 400 acre "Post fledgling area" (PFA) of the most suitable habitat is

designated around every known active nest site. Late seral structural
characteristics of forested stands are maintain. Canopy cover is 50% in
ponderosa pine and 60% in pine associated and lodgepole pine. Openings of 2
acres or less are scattered throughout the area. Solitude opportunities exist
in the active nest areas and PFAs during the breeding, nesting, and fledgling
period from March 1 thru September 30. Road density is 2.5 miles/square mile or
less.

Ponderosa pine and pine associated forest types within territories have 5-7 and
10-15 tons/acre of woody debris greater than 3" diameter.

Land Use Effects, Condition Trends and Evaluation

As tree plantations grow into the mid-seral condition class and salvage logging
continues to remove dead and dying wood, habitat conditions for goshawk prey
species will decline. This decline could reduce fledgling productivity. Large
forest regeneration treatments on private lands in the future will continue to
create edge habitat for prey species, but smaller openings created by unevenage
prescriptions on Fremont NF lands should create more suitable prey and hunting
habitat for goshawks. Future suitable nesting habitat on private lands under
the assumed forest management prescription will only be of marginal quality.
Nesting/rearing habitat on Fremont NF lands should be maintained in a condition
similar to what currently exists in the short term, and potentially increase in
abundance and quality over the long term.

Insect and disease outbreaks or catastrophic wildfire potentially could alter
the present condition and amount (or totally eliminate) suitable nesting and
rearing habitat but improve habitat conditions for prey species. The potential
for the occurrence of these events has increased iIn the last 20 years.
Predicted road closures will reduce disturbances to nesting and fledgling birds
and potentially increase fledgling productivity.

Suitable habitat for 3 nesting territories should exist into the future, and
similar quality habitat conditions should result iIn stable fledgling
productivity. Removal of some understory forest cover with non-uniform spacing
would help improve habitat conditions for nesting, rearing and foraging. A
reduction in fuel loads with protection for snags and down wood would help
protect late seral nesting habitat from destruction by catastrophic wildfire.
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TES SPECIES AND HABITATS
Western Sage Grouse

Historic Condition

One historic lek site occurs in the watershed in the Devils Garden area north of
Devil Lake. The site was occupied by grouse in the late 1970"s through at least
mid-1980. No assessment of information was available on grouse occupancy prior
to 1970, and no information was available on the historic habitat conditions
around the lek site.

Current Condition

Infrequent, cursory surveys in the 90"s have failed to locate any grouse on the
site. It is possible that the site has been abandoned because of high sage
mortality, and marginal nesting and rearing herbaceous habitat conditions in the
general area iIn recent years. However, grouse are known to return to abandoned
leks as habitat conditions improve around the site.

The lek site and surrounding area is scabrock flat. Most of the area is
unvegetated. The plant community 1is characterized primarily by low sage with
scattered juniper. Sage provides about 5-20%, grasses 20-30%, and forbs 10-20%
ground cover. Extremely high sage mortality is evident in the area. Very
little sage regeneration has been observed on the site.

Desired Conditions

Suitable habitat exists for occupancy of at least one lek site. The following
desired conditions should be managed for within potentially suitable habitat
within 1.5 miles of the lek site.

At least 50% of the annual herbaceous vegetation (by weight) is retained
prior to mid-September.

Sagebrush composes 20-30% of the vegetation or 5000-10,000 plants/acre.

Some sagebrush stands have 20 to 40% canopy cover for nesting and
brood-rearing.

Springs and reservoirs are fenced; water for livestockis piped to an outside
trough to stimulate production of forbs and grasses around the wet areas.

Herbaceous stubble height is 4" and stands have tall grass cover at a height
greater than 18 cm.

Maintain or increase the status of populations and habitats.

Land Use Effects, Condition Trends and Evaluation

Current and historic ungulate grazing (both livestock and deer) have undoubtedly
altered the plant composition, structure, and cover iIn the lek area to the
detriment of grouse reproduction and survival. Grazing has reduced nesting and
escape cover. Forbs, an important spring/summer forage for adults and young,
also have been reduced in cover.
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Until the area around the lek site is once again occupied by mature sage cover and
more suitable herbaceous cover for nesting and rearing, grouse probably will not
use the site. If limited use does occur, chick productivity probably would be
low and not enough to maintain the population.

Ungulate grazing will continue to reduce nesting, escape, and herbaceous forage
cover. Livestock grazing intensity would have to be reduced and season of use
changed to improve habitat conditions for grouse occupancy and higher
productivity to increase population size and stability.

Peregrine Falcon Nesting Habitat

Historic Condition

Local falconers say peregrines have historically nested in the vicinity of
Gearhart Mountain. However, peregrine survey information on the Bly District is
limited and no recorded sightings of peregrines are known.

There has existed the potential for two peregrine nesting territories; one site
around Gearhart Mountain and the other along Brownsworth Creek canyon. In 1980,
both sites were rated as suitable, having low potential for occupancy. Habitat for
prey species and hunting within the Gearhart Mountain Wilderness area was
marginal because the landscape was dominated by late seral forest. The
Brownsworth territory was predominately open sage habitat and provided abundant
habitat for prey species and hunting.

The Round Butte wildfire in 1955 significantly added to the availability of
habitat for prey and hunting. Both territories were highly secure from
disturbance since road densities, logging activities, and recreational use of
the trails in the Gearhart Mountain Wilderness probably were low.

Current Condition

No peregrine surveys of the two potential nesting territories have been
conducted since 1980. It is unknown if peregrines presently occupy either
site. New criteria for suitable peregrine habitat has increased the possibility
that either site may be more suitable for occupancy than originally thought.

Habitat for prey species and hunting within the Gearhart Mountain area has
improved with the removal of late seral forest and the corresponding iIncrease in
more open early seral forest cover types as a result of regeneration timber
harvest. Disturbance sources have increased with the higher road and trail
density, and greater recreational use of the Gearhart Mountain Wilderness area.

Removal of late seral forest through regeneration timber harvest also has
improved habitat for prey species and hunting within the Brownworth territory.

The growth of forest cover on the Round Butte burn has gradually reduced the

suitability of habitat for prey and hunting here. Disturbance sources also have
increased with the higher road density and more logging activities.
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Desired Condition

Suitable habitat conditions are present for 2 occupied nesting territories.

Solitude is available within 1.0 miles of active nest sites during the
courtship, nesting, and fledgling period (February 1 thru August 15).

Maintain or increase the status of populations and habitats.

Land Use Effect, Condition Trends and Evaluation

Habitat for prey species and hunting within both territories will gradually
diminish as early and mid-seral forest stands mature until the next timber
harvest entry on private lands. Large open hunting areas on Fremont NF lands
will not occur in the future under the predicted forest management scenario.
This loss of prey and hunting habitat will reduce the suitability of habitat for
peregrine occupancy .

Insect and disease outbreaks or catastrophic wildfire potentially could alter
the present condition and amount of habitat for prey species and hunting at any
time. The potential for the occurrence of these events has increased in the
last 20 years. Disturbances in the Gearhart Mountain area near potential nest
sites will iIncrease and reduce habitat suitability as recreational use of the
Wilderness area increases. Predicted road closures will reduce disturbances and
increase habitat suitability near potential nest sites in the Brownsworth
territory and within the hunting area of both territories.

Suitable habitat for 2 peregrine nesting territories should exist into the
future, but the availability, abundance, and condition of prey and hunting
habitat my decline.
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CHAPTER V

INTERACTIONS



ECOSYSTEM ANALYSIS REPORT
FOR THE
SOUTH FORK SPRAGUE RIVER WATERSHED

V. INTERACTIONS

A

B.

C.

The 1issues presented in the South Fork Watershed Analysis interact because
they are related by 1) common effects of management and non-management
actions, and 2) common ecologic processes. Management and non-management
actions may affect more than one issue; issues are the result of more than one
management or non-management action. Table I-1 summarizes the interaction
between issues and management and non-management actions.

Management and Non-Management Actions

Management actions include timber harvest, grazing, road construction, and
fire suppression. Non-management actions include stochastic fire and flood
events, competition between native and non-native species and weather
cycles. Management and non-management actions produce environmental
effects. These effects, such as sediment, compaction and reduction in plant
cover are summarized in Table 1-2. Management and non-management activities
may produce more than one environmental effect. For example, high road
densities and roads located within riparian zones have produced direct
effects of 1) access, 2) channeling, 3) reduction in plant cover, 4)
compaction, and 5) sediment in the South Fork Sprague Watershed (Table 1-2).

Common Ecologic Processes

The direct effects of management and non-management actions influence
ecologic processes. For example, the direct effect of past tree removal
within riparian zones influences the ecological processes of stream shading.
(Table 1-2). Stream shading has an effect on more than one issue. For
example, stream shading provides thermal regulation for salmonid habitat
(Issue 4) and is directly related to stream temperatures (Issue 1). The
manipulation of a given ecological process iIs common to several management
and non-management actions. For example, stream shading is not only
influenced by tree removal from logging, but also grazing and the associated
plant removal on road prisms within riparian areas. Table 1-2 summarizes
the common ecological processes related to management and non-management
actions.

Summary

There is a direct cause effect relationship between management and
non-management actions and issues. Figure I-1 summarizes the interaction
between management actions and issues. As described above, management
actions produce environmental effects. These environmental effects
influence ecologic processes occurring in the watershed. The manipulation
of ecologic processes produces outcomes and effects on watershed resources.

Over time, these effects and outcomes produce trends. Figure 1-2
illustrates the iInteraction between the management action of grazing and the
issue of water temperature and salmonid populations.



For example, grazing directly removes plants and increases compaction within
riparian zones. These activities influence such ecological processes as
stream shading, bank stability, infiltration, soil structure and stream
flow.

The manipulation of these processes has resulted In temperature iIncreases,
bank damage, sedimentation, pool filling and cobble filling. Areas of high
stream temperature and bank instability have been described in the issues
section. The cumulative effect of these processes, or trend, is a decline
in salmonid fish habitat and reduced productivity of riparian areas. This
trend can be expected to continue. As described in the beneficial uses
section, domestic animal use on the majority of the watershed is at or near
peak levels from the early 1900s. Table 1-2 summarizes the iInteraction
between other management and non-management activities, their influence on
ecological processes, and effects on resources.
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TABLE I-2, MANAGEMENT & NON-MANAGEMENT INFLUENCE ON ECOLGGICAL PROCESSES & QUTCOMES
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TABLE |-2 MANAGEKMENT & NON-MANAGEMENT INFLUENCE DN ECOLOGICAL PROCESSES & OUTCOMES (CONT )

ACTIVITY DIRECT ECOLOGECAL RELATED DUTCOMES; RESQURCE EFFECTS &
EFFECTS FROCESSES EFFECT ON ISSUES
Grazing Stream bank Bank stability, Incramss in sediment from hoof sheor. ncrease in
(riparian/ trampling Bank erggion stream width to depth raties, increased atream
s0ils) temperaturas.
Compaction Infiltration, increased poak flows, increased Kinetic anergy in
Owarland flow, stream charmel, increased stress on skream bank
Soil productivity stability. Lower basa flow during sunmer months,
Daclire in godl structure leading to decraass in sita
produchivity,
irazing Removal of shrubs | Stream shading, Highar straam (BMparaturas, compatitive advantage
Irpariay’ ard forbe Bank stabdlity, 2 lish spacias iolerant of high temparatures, such ax
vagaiaiions Plant diversity Brown trout. Loss of detritus source, reduction in
| bark building and riparian function. Raduction in
aspan and willew raganeration laading (o redoction
ire baaver and rag-naped sapsuckar habitat.
Convarsion of site potential to non-praferrod Torage
i specias. Lowerning of sita patantial and productvity.
Lack of plant rixot mass leading to stream bank
ingtabikity. Loss of wildlife covar in riparian habitat,
Reduction in wildlife diversity,
Leggmg Removal of large Stream shading. Highar straam [amparaiures, competliiva advantages
InArTaT) trans WD ta fish spacias talerant of high temparstures, such as

krown trout. Lack of plant roat mass laading 1o
straam bank instabdlity. Loss of wildlids ¢owves in
riparian habitat. Loss of LWD source lading to
reduction in peols and stream complexity; reduction
in riparian functign, Increase in sedimentation,
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TABLE |-2 MANAGEMENT & NON-MANAGEMENT INFLLUENCE ON ECOLOGICAL PROCESSES & DUTCOMES (CONT .

ACTIVITY

DIRECT
EFFECTS

ECOLOGICAL
PROCESSES

RELATED OUTCOMES: RESOURCE EFFECTS, &
EFFECT ON ISSUES

Firg Incraase in stand Stand composition, | Increass in young fir tress, incraase in stand basel
Supgression | danaity Succession, arax, inchaasa in avapsiranspiration, decreese in
Stand function base flaw. Dacresaga in deciduous spacies due ta
Competition, increaze in cover, docrease in foraga.
Larga trens stressed due 10 competition with young
understory, ncreasing susceptibility to torest
pathogens s insedts.
Fira Reduction in plant  { LWD, Long term reduction in LWD source, reducticn in
v COVE Owarlard Flow, pool habitet end ripanan function, short tarm
Soil produetivaty, regduction in niparian shade, increase in stream
Erosion sadiment and tamperatures. Reduction in LWD
sourga Tor soil preductivity. Cecrease in trea canopy
and incragse in spring runaff avents,
Monnativaz | Compatibon with Hybridiration, Brook trout hybridization with bull trout: brook and
Brown & nativa salmomds Compatition bBrown trout compatition with bull and redband fiout.
brook froul)
Flaod Increasza munoltt o Owverland flow fncraasa in kinatic arargy to stream channgl, erncsion
evant paak flow Stream bank cur il stream banks arg alrgady wnstabla,
stability, Raduction in LWD. pool habrat and riparian fonction.
LW
Weather Decressa in Hydralogie budget | Reduction in basa flow, decraasse in pararnial milss
eyclg pracipitation during of strasm, overall decrasge in tish populstions end

drought

distribution. [ncreasa in water temperatura.




CHAPTER VI

MANAGEMENT
RECOMMENDATIONS



ECOSYSTEM ANALYSIS REPORT
FOR THE
SOUTH FORK SPRAGUE RIVER WATERSHED

V1. MANAGEMENT RECOMMEDATIONS

The following are recommendations developed by the core team members:

Water Quality

Apply site-specific BMPs to activities with the potential to affect water
quality or quantity.

Riparian

Manage livestock grazing to met Forest Plan Standards and Guidelines and to
restore riparian vegetation to the desired condition. Manage livestock
through herding, salting, fencing, or changes in numbers or season of use.
Fence seeps and springs to prevent soil damage and to improve the vegetative
condition. Provide upland water sources for livestock to improve distribution
of use.

Protect riparian areas and streams by implementation of the timber sale
screens or by equally protective buffers of 300 feet for fish-bearing streams,
150 feet for perennial nonfish-bearing streams, and 100 feet for intermittent
nonfish-bearing streams. Adjust buffer widths as necessary during site
specific project planning.

Reduce the number of roads, both system and nonsystem, within riparian areas.
Emphasis should be given to roads parallel to the channel. Obliterate, block,
and restore these areas where feasible in order to reduce impacts on riparian
and meadow areas. Riparian areas should not be used for landings, skidroads,
and haul roads. Also, the bottoms of ephemeral draws should not be used for
skidtrails, landings, or as road locations. Equipment should not be permitted
to move up and down these draws, however, limited perpendicular crossings
could be permitted.

Increase stream shading on selected stream segments through planting of
riparian vegetation (coniferous and/or deciduous species).

General Forest

Management activities on federal land should protect the late and very late
seral staged stands to balance the early to mid-seral stands on private land.
Reducing the overstocking in the understory by harvest of white fir and
thinning smaller trees will reduce the impact on older trees. However, the
younger ponderosa pine stands need to be thinned to move them into displaying
late to very late characteristics as quickly as possible. Late and very late
ponderosa pine stands that are over 120 square feet of basal area appear to be
at risk, especially if over 60 square feet of basal area is in the understory
and composed of more tolerant white fir.
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Treat late and very late stands to prevent further decline. Stands that are
overstocked with more than 80 square feet of basal area in the under-story
should be recognized as the highest priority for treatment, over and above the
ones that are experiencing increased mortality.

Promote ecosystem restoration arid health throughout the watershed. Cooperate
with other agencies and interested private landowners through cooperative
agreements and joint ventures.

In riparian areas that are clearly experiencing forest health problems
(overcrowding and stress of preferred conifers is occurring, mortality is
occurring or insect/disease activity 1iIs above sustainable levels) conduct
thinnings of understory vegetation. Treatments are to be conducted through
low impact methods (hand felling and/or restricting the use of equipment) or
through the use of prescribed fire. Treatments would be designed to meet
clearly defined aquatic and riparian objectives.

Potential projects for the forested resource involve protection of the late
seral component by reducing competition from the understory. Most of the
stands that have a canopy closure of 41 to 70% south of the Gearhart Mountain
Wilderness are in the late to very late seral staged stands. The pine stands
should have the understory thinned to less than forty square feet of basal
area and the total stand basal area kept under one hundred twenty square
feet. This especially is true for the Ponderosa pine, Lodgepole pine and the
mixed PIPO/PICO stands.

White fir stands along Coleman rim should be thinned to prevent or slow the
spread of annosus. These stands are overstocked and should be thinned to less
than one hundred forty square feet of basal area. All white fir stumps should
be boraxed to prevent root disease spread. Thinning in the pine communities of
the lower portion of the watershed in federal ownership, should be reduced to an
intensity that leaves about sixty square feet of basal area in the mid-
seral component of the stand. This will force the development of older tree
characteristics, specifically size, as quickly as possible.

The increased use of fire in the watershed to control species composition,
fuel loading, and plant community stability is a likely project. Most of the
pine communities in the southern portion and the mixed species stands south of
the Gearhart Mountain Wilderness, will benefit from a return to the natural
fire regime.

Vegetation Composition

The forested areas within the watershed should contain 14% late successional
stage forests. Harvest treatments and vegetation management should be aimed
at creating important late successional attributes of old growth by
accelerating the "replacement late successional condition'” where appropriate.

Both horizontal and vertical structural diversity should be achieved through a
silvicultural prescription that considers stand dynamics and vegetation
response in the analysis. Management activities should focus on restoring
Ponderosa pine and other seral species to sites where they are well adapted.

Confine harvest activity on National Forest lands in the SFS to only those
treatments needed to reduce stand densities and improve forest health.
Treatments would emphasize thinning of understory white fir and leaving large
pine species.
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Management activities including timber harvest and prescribed fire should
retain canopy closures that approximate sustainable conditions for that
vegetation type, and be consistent with other resource concerns.

Insects and Disease

Stands which are currently stocked above the carrying capacity for the site
will continue to experience mortality from the three bark beetle species which
are prominent in this watershed. Some general risk rating and predictions for
bark beetles is based on available stand exam information in the watershed.
This could be done by using the recommended stocking levels described in
Cochran, et al (1994) which are based on stand density index. The ratio of
existing stocking to recommended stocking would serve as a useful index for
identifying stands with a high likelihood of experiencing changes due to bark
beetles.

A potentially significant disturbance agent in the future could be the
Douglas-fir tussock moth, 0. pseudotsugata. This insect reached outbreak
populations in the 1960"s in the Drews Valley and killed many white fir
trees. Dense fir stands on dry sites could be severely affected by this
defoliator.

Fire

Judicious use of controlled fire is often the most acceptable means of
returning a watershed to naturally fire occurring regime in stable plant
communities. Fire should be used in the watershed to maintain a balanced
vegetation pattern that is dominated by ponderosa pine.

To move the watershed to the desired condition and mimic a natural fire
regime, a prescribed fire rotation needs to be implemented. The areas that
are fire-climax Ponerosa pine type in the watershed should be burned on a
mosaic pattern on a twelve to Ffifteen year cycle. Most of this type would be
covered in a ninety year rotation. Eight to twelve thousand acres in a mosaic
pattern would be burned per decade.

The lack of underburning in these stands also contributes to the competitive
pressure on the older Ponderosa pine overstory. These stands should be
returned to a natural low intensity fire regime. Lodgepole and true white fir
or mixed conifer stands should be thinned and have the fuel mechanically
treated to protect the existing late seral stands and move the mid seral
stands into the late stage as quickly as possible.

Underburning to control species and fuel loading will not accomplish these
objectives and most likely cause stand replacement. Increasing the vigor of
the stands through thinning and underburning will return them to a more
natural balance of endemic insect activity.

Aggressively conduct emergency rehabilitation activities to restock riparian
and upland areas affected by wildfire. Limit salvage activities within SMUs,
particularly those that cause surface disturbance or compaction.
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Late/old Seral Forest

Design and implement forest management actions to move toward and maintain the
late seral composition, structure and pattern characteristics described iIn the
desired conditions including the following:

Implement mechanical and prescribed burn treatments to restore open park-like
stands (average canopy density less than 30%) of late seral ponderosa pine
with average tree diameters greater than 15". Thin overstocked understories,
reduce accumulated duff, and culture non-uniform multi-storied pine
understories and large diameter live trees and future snags.

Establish Riparian Habitat Conservation Areas and manage forest stands within
these areas to conserve late seral forest as a network of corridor habitat.

Manage forest stands within the Coleman Rim roadless area to develop and/or
conserve late seral forest as interior habitat.

Manage forest stands within the South Fork Sprague River Special Management
Area to conserve late seral forest as corridor habitat. When appropriate
within this late seral TfTorest corridor, implement small patch regeneration

treatments to restore stands of shade intolerant deciduous species such as
alder, aspen, dogwood, and willow. For this special management area and the
previous two items mentioned, also implement non-uniform thinning and
prescribed burn treatments where necessary to control understory stocking,
reduce fTuels and develop multi-storied stands, restore open park-like
ponderosa pine stands where appropriate and culture the development of large
diameter live trees and future snags.

Manage all '"other"™ late/old seral forest habitat mapped in the inventory
completed in 1994 to conserve its character as interior and corridor habitat
as described iIn the desired conditions.

Manage for an old growth restoration zone (600-1200 feet) surrounding
presently designated old growth reserves and other old growth to buffer and
increase forest interior habitat. Design and implement prescriptions to
develop and maintain late/old seral forest characteristics within the zone.

Manage for larger additional or replacement designhated old growth stands
within 1.5 miles of existing designhated and "other™ old growth stands where
the distance between these stands presently exceeds 1.5 miles.

Map connectivity corridors among designated, and proposed late/old seral
stands. Where gaps occur, manage Tforest stands to move toward the structure
described in the desired conditions.

Culture selected early and mid seral ponderosa and pine associated forest
stands for late seral forest characteristics to develop a three-tiered
management strategy for late seral forest habitat.

Design and implement forest management prescriptions featuring progressive or
cluster treatments, particularly for shelterwood and seed tree regeneration
units, from existing scattered nuclei to reduce risks to late seral forest
cover associated with edges, gaps, fragmentation, and the amount of maintained
roads.

Design and implement prescriptions for all forest stands that culture the
development of relic large diameter live trees and future snags.
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MI/Keystone Species Associated with Unique Habitats

Dead trees and down logs/ all cavity nesters

Manage forest stands to maintain or restore the snag, green replacement tree
and down log composition, densities, distribution and sizes described in the
desired conditions.

In snag deficient areas, if feasible, create snags from live trees and/or
manage adjacent forest stands for higher densities to partially compensate
for the deficient areas. Utilize top blasting and girdling to create snags.

Culture green replacment trees in early and mid seral stands to develop
future large diameter snags at the desired species composition and densities
for the full forest rotation.

Protect down logs and snags with fuel breaks where necessary to maintain the
desired conditions when implementing prescribed burn treatments.

Aspen Habitat

Manage to regenerate, protect and increase aspen habitat as described in the
desired condition. Implement mechanical and/or prescribed burn treatments
to promote suckering.

Beaver

Manage livestock stocking rates, season of use and grazing systems to
restore both native deciduous and herbaceous forage species, and water
availability near active and historic dam sites where these factors may be
limiting beaver re-colonization or productivity.

Transplant beaver into historic or suitable habitat where such actions
benefit riparian area objectives.

Goshawk nesting/rearing habitat

Manage forest stands within goshawk nesting territories as described in the
desired conditions to maintain long-term nesting, rearing and foraging
habitat.

In nest areas and PFA"s with overstocked understories and/or high fuel
loads, thin from below with non-uniform spacing using either mechanical
and/or prescribed fire treatments.

Maintain solitude in the active nest areas and PFAs during the breeding,
nesting and fledgling period from March 1 thru September 30. Manage road
densities to Forest Plan standards of 2.5 miles/square mile.

Leave 5-7 and 10-15 tons/acre of woody debris greater than 3" diameter Iin
ponderosa pine and pine associated forest types, respectively, within
territories.

Big game

Design and implement management actions to improve habitat security and
increase forage abundance and nutrient quality.
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Mule deer/summer range - Open road density less than 2.5 miles per square
mile.

Mule deer/transition and winter range - Open road density less than 1.0 mile
per square mile during the critical winter period, November 15 to April 15.

Elk summer range - Open road density less than 1.0 mile per square mile.

Design thinning prescriptions with non-uniform spacing to maintain patches
of forage and cover, and variable densities of cover.

Implement prescribed fire, mechanical treatments and plantings on
winter/transition ranges to reduce juniper and big sage densities, improve
shrub age class diversity and production, and herbaceous plant production
and nutrient quality.

Implement prescribed underburns on all seasonal ranges to increase
herbaceous plant and shrub production.

In existing burns and regeneration harvest units, maintain 1-5 acre forage
patches on sites with the greatest production of preferred forages near the
edges of units.

Implement early season grazing strategies on winter/transition ranges to
improve shrub vigor and seedling establishment, and increase herbaceous
plant regrowth and annual shrub production for greater forage availability.

TES Species and Habitats

Western sage grouse -

Manage livestock stocking rate, season of use and grazing system on
rangeland within 1.5 miles of the lek site to move toward and maintain the
desired conditions described for sagebrush and herbaceous vegetation, and
water sources.

Peregrine Falcon

Maintain solitude within 1.0 miles of active nest sites during the
courtship, nesting and fledgling period from February 1 thru August 15.

Roads

Revise Road Management Objectives (RMOs) to reduce road densities and to
determine appropriate surfacing Tfor roads. Establish RMOs using
interdisciplinary input and consideration for all resource concerns.

Restrict wet-season use of unsurfaced roads by implementing seasonal road
closures. Upgrade surfacing of natural-surfaced roads to other types in order to
reduce erosion.

Design, coordinate, and implement road closures and obliterations to move road
densities less than 2.5 miles/square mile. Road obliteration should be done
by a combination of both subsoiling and/or obliteration depending on the
terrain. Subsoiling with a winged type implement may be sufficient on slopes
up to 15 per cent. On steeper terrain complete obliteration (involving such
equipment as an excavator) may be required to pull berms back and restore the
hydrologic function of the slope.
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Focus efforts to reduce the number of roads that cross streams or are in close
proximity to streams. Upgrade culverts to accommodate a 100-year flow on
salmonid-bearing streams to reduce the risk of failure. Culverts that are
barriers to fish migration should be replaced with arches or Tfish passage
culverts.

Soils

Meet Forest Plan Standards for detrimental soil impacts and road densities on a
cumulative effects basis. Subsoil, seed, fertilize, and mulch temporary
roads, skidtrails, spur-roads, and landings where necessary to reduce
compaction and increase infiltration. Seed with native species as appropiate and
depending on availability.

B. Possible Projects (Restoration Projects)

South Fork Sprague Mainstem

Road Obliterations (lower reaches)

T37S, R15E, Sec.2 - 037 Rd

Presently there are riparian road obliteration opportunities within the
upper reaches.

Riparian Revegetation (all reaches)

Temporarily exclude livestock from the South Fork Sprague riparian area
until an upward riparian trend is reestablished in T375, R15E, Sec. 1,2,3
and 8 and also T36S, R16E, Sec 12,14 and 23. Restore degraded habitats by
planting alder, willow, and conifers in areas currently lacking stream
shading and stream bank stability. T37S, R15E, Sec 1,2,3 and 8 and T36S,
R16E, Sec 12,14. (Pothole, Swede/Deming and Blaisdell Allotments).

Large Woody Debris (LWD) Restoration (lower reaches)

Restore LWD in stream channels with less than desired condition. This
includes cutting trees, transporting them to the sites, structure design and
placement in T37S, R15E, Sec 1,2 and 3.

Native aquatic species restoration may be necessary in the future as bull
trout populations increase within the bull trout refuge areas (upstream from
established barriers).

Brownsworth Creek

Road Obliterations (lower reaches)

T37S, R15E

T36S, R15E

104 road in sections 2,36.
105 road in sections 1,2,.
037 road in section 2.
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Riparian Revegetation (all reaches)

Continue temporary exclusion of cattle from the Brownsworth riparian area until
riparian vegetation shows an upward trend in T36S, R16E, Sec 8, 16, 21, 29, 30 and
31. It should continue until young willows are established. This action should
include planting cottonwood and conifers in areas currently lacking stream
shading and stream bank stability T37S, R15E, Sec 1,2 and T36S, R15E, Sec 36
(Pothole and Swede/Deming Allotments). This entails rest from livestock grazing
until riparian vegetation recovers and then assessing the grazing strategy to
assure it is consistent with increasing riparian shrubs density.

Large Woody Debris Restoration (lower reaches)

Restore LWD in stream channels with less than desired condition. This includes

cutting trees, transporting them to the sites, structure design and placement in T37S,
R15E, Sec 2,36.

Native Aquatic Species Restoration

Restore habitat for bull trout and redband as directed in the bull trout conservation
strategy. Barriers need to be constructed at suitable locations, then
nonnative fish species removed from T37S, R15E, Sec 1,2 and T37S, R15E, Sec 36.

Leonard Creek

Road Obliterations (upper reaches)

T36S, R16E

098 road in sections 7-8. 097

road in sections 7-8.

099 road in sections 7-8. 020

road in sections 7-8.

Cost share obliteration with Weyerhaeuser for 020 sec 17-20.
Remove any culverts from obliterated section of road.

(Lower reaches are Weyerhaeuser Co. lands)

Riparian Revegetation (all reaches)

Continue temporary exclusion of cattle from the Leonard riparian area until riparian
vegetation shows an upward trend in T36S, R16E, Sec 7, 8, 17, 19, 20. It should
continue until young willows are clearly established (Pothole Allotment). When the area
is proposed for grazing the strategy should be implemented only if it is shown to

increase riparian shrubs.
Hammond Creek
Riparian Revegetation

Continue temporary exclusion of cattle from the Hammond riparian area until riparian
vegetation shows an upward trend in T36S, R16E, Sec 30. It should continue until a
clear upward trend has been reestablished within the riparian area as indicated by
establishment of young willows.
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Camp Creek
Road Obliterations

T36S, R16E

016 road iIn sections 9,10,15.
152 road in sections 9,15,16.
157 road in sections 9,15,16.
154 road in sections 9,15,16.

Native Aquatic Species Restoration

Restore habitat for bull trout and redband as directed in the bull trout
conservation strategy. Barriers need to be constructed at suitable
locations, then nonnative fish species removed and bull trout reintroduced
T36S, R16E, Sec 9,10,14,15.

Corall Creek

Riparian Revegetation (lower reach)

Manage livestock to restore riparian vegetation to the desired condition.
This includes planting willow in areas currently lacking stream shading and
stream bank stability in T36S, R16E, Sec 11 and 14 (Pothole Allotment).

Buckboard Creek

Road Obliterations

T36S, R17E

233 road in section 30.
188 road in section 30.
189 road in section 30.
190 road in section 30.
191 road in section 30.
194 road in section 30.
195 road in section 30.

Riparian Revegetation (upper reaches)

Strict monitoring of riparian vegetion in the Buckboard riparian area is
required. Past monitoring has been insufficient to indicate when cows
needed to be moved in T36S, R16E, Sec 30 and 32. Management may also
include planting alder, willow, and conifers in areas currently lacking
stream shading and stream bank stability in T36S, R17E, Sec 30 and 32
(Pothole Allotment).

Large Woody Debris Restoration (upper reaches)

Restore LWD in stream channels with less than desired condition. This
includes cutting trees, transporting them to the sites, structure design and
placement in T36S, R17E, Sec 30 and 32.
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Pothole Creek

Road Obliterations

T37S, R17E
138 road in sections 8-9.

113, 111, 114 roads in section 7.
All remaining roads in section 9.

Riparian Revegetation (All reaches)

Riparian planting is not necessary but excessive utilization by cattle has
occurred recently iIn this drainage and needs to be closely monitored in
T37S, R16E, Sec 6,8,9,10,12 and 15. Key use areas should be designated in
the meadows of Sec 10 and 15 (Pothole Allotment).

Large Woody Debris Restoration (lower reaches)

Restore LWD in stream channels with less than desired condition and less
pools than desired condtion. This includes cutting trees, transporting
them to the sites, structure design and placement in T37S, R16E, Sec 12.

Definitions

Road obliteration implies using a subsoiler or tracked excavator to obliterate
the road prism, thus shattering compaction and allowing for the natural or
artificial revegetation of the road bed. Areas with cut and fill slope would
have the fill slope pulled back to its former angle of repose. Areas without
cut and Till slopes would be subsoiled. Areas with steep slopes directly
adjacent to important streams would be seeded and erosion matting installed.

Riparian revegetation implies actions taken to restore riparian shrub and tree
communities. This would involve silvicultural prescriptions for planting
riparian vegetation. In addition to deciduous trees and shrubs, conifers
should also be planted to provide for long term shading and LWD recruitment. Any
revegetation efforts would have to include provisions for controlling
livestock (fencing etc). Grazing management changes imply changes in the way
grazing is conducted in certain areas. This could mean fencing sensitive
areas, developing additional pastures or rest.

Large woody debris placement implies moving offsite or adjacent LWD to the
project area and anchoring within the stream channel to iImprove aquatic
habitat complexity and fish habitat.

Native aquatic species restoration implies building barriers to keep nonnative
species of fish out of habitat for bull and redband trout and the removal of
nonnatives. This will occur within habitat presently and formerly occupied by
native Fish species.
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C. Monitoring Recommendations

Develop a water quality monitoring plan to monitor trends in sediment and
temperature and to 'spot check"™ turbidity, pH, conductivity and nutrients.
Collect baseline data to determine dissolved oxygen and bacteria levels
throughout the SFS and compare to State and Forest Plan standards. Determine
trend of watershed by monitoring water quality data at the SFS baseline station.

Continue to monitor stream temperature levels in order to determine trends and
compliance with State temperature standards.

Monitor the implementation and effectiveness of BMP"s, mitigation measures, and
constraints for all management activities on a representative basis.

Annually monitor watershed restoration projects in order to determine
effectiveness and maintenance needs.

Inventory levels of detrimental upland soil conditions during project planning for
the purpose of assessing preexisting conditions and include this information
within each specialist®™s report. Equate detrimental soil conditions from all
activities, including system roads, along with Equivalent Clearcut Area and
stream channel/riparian conditions to assess cumulative impacts.

Implement the "Meadow Riparian Monitoring Guide"™ for all "Key Areas" within the
Southfork of the Sprague River Watershed. Parameters to be measured include: 1)
Stubble height; 2) Herbaceous vegetation utilization; 3) Shrub utilization; 4)
Soil Condition; 5) Streambank stability; and 6) Compliance monitoring.

Evaluate these parameters iIn relationship to season of use, grazing strategy,
and numbers. Grazing utilization levels need to be closely monitored 1in
riparian areas in the SFS and its tributaries.

Determine the presence/absence of fluvial redband trout and their preferred
spawning tributaries (most importantly lower Brownsworth). Map "hot spot"
spawning and rearing habitat.

Determine populations of native fish species such as redband trout, marbled
sculpin and lampey species within the SFS.

Determine bull trout spawning and juvenile escapement trends using redd counts and
possibly traps.

Study bull trout/brown trout interactions in Brownsworth Creek to determine the
displacement mechanism.

Establish a macroinvertebrate monitoring network in the watershed to monitor
trends in water quality (nonpoint source pollution) and aquatic habitat.
Collect macroinvertebrate data on: 2 sites in SFS (upper and lower), 2 sites in
Brownsworth Creek (upper and lower reaches) and 1 site on lower Camp Creek.

Emphasize monitoring of late and very late seral staged stands. They need to be
observed on an annual basis to determine treatment needs. The late and very late
seral stands in the wilderness can be observed.
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Basal area and species composition in the understory are the most critical
elements to monitor. Insect activity and outbreaks usually indicate areas that
have become susceptible and not be able to benefit from preventative treatment.
This will identify areas of potential salvage. Fuel inventory in the late and
very late stands will also need to be monitored to facilitate the frequency of
fire return through controlled low intensity underburning. Stocking surveys in
the younger stand will need to be done to measure their growth rate and estimate
the thinning regime that will move them into the late seral stage.

Stand conditions should continue to be monitored through the use of remote
sensing such as change detection using the ISAT satellite imagery, aerial
photography, and annual insect outbreak monitoring flights. Stand exams of the
late and very late seral stands will be necessary to formulate specific
prescriptions to reduce the competitive effects of the understories.

D. Data Gaps

Using Map HYD-1 and other references, create a map of high hydrologic impact
areas on National Forest lands that are a priority for treatment. Those areas
that result in a high potential for sediment delivery to streams would receive
primary consideration. Prioritize the areas needing treatment.

Create a map of sensitive stream reaches (Rosgen C and E) on National Forest
lands to highlight areas where streambank stability is of concern. These areas
would be a focus for monitoring and, if deemed appropriate, changes in livestock
management.

Create a map of stream segments lacking adequate shading to guide restoration
efforts and to focus monitoring of stream temperatures. Emphasize those areas
needing treatment.

Create a map of high road density areas on National Forest lands. Prioritize
these areas for road obliterations and closures.

Classify ISAT data to determine current canopy closure levels for all
ownerships. Determine assumed historic/sustainable canopy closures for all
forest vegetation types. Develop an ECA-Canopy Closure relationship for all
forest vegetation types (can be grouped where appropriate). Recalculate ECA
levels based on ISAT-based canopy closure data. Interpret current ECA levels in
light of historic and sustainable canopy closures and current stream and
watershed conditions.

Obtain more recent and complete stream flow information for the SFS using the
Day Use Area site. Develop a stage-discharge relationship for this site.
Develop discharge relationships for subsheds within the SFS by taking paired
flow measurements (or through other appropriate means).

Continue to inventory levels of detrimental soil conditions and include this
information as part of each Specialist®s Report. Feed this information into GIS
for future use. Relate detrimental soil conditions to road densities, ECA
levels and stream channel/riparian area conditions when assessing cumulative
impacts.
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Determine the relationships between season of use for grazing and effects on
riparian area resources. Determine if earlier turnout dates, along with earlier
removal dates for cattle, is a preferable alternative.

Install three-way exclosures in order to: 1) Correlate soil and hydrologic
factors with biologic parameters that are impacted by management activities. 2)
Determine long term relationships with various management techniques,
vegetation, and physical parameters.

Determine the feasibility of brook/brown trout removal/eradication.

Determine the feasibility of barrier construction on Brownsworth and Camp
Creeks.

Investigate biology of stream resident bull trout; including movements,
population dynamics, temperature and sediment tolerances.

Collect genetic information on redband trout throughout the SFS and tributaries to
determine if hybridization with stocked rainbow trout has occurred.

Investigate fine sediment sources throughout SFS and identify restoration
measures.

Surveys of SFS intermittent tributaries for road crossing barrriers as well as
road sedimentation problem identification is necessary.

Complete landscape pattern analysis as outlined in the Ecosystem Assessment
Guide. The use of ISAT data to determine present seral stages and species
composition needs to be emphasized. Groupings of attributes into classes (such
as late seral) needs to be done for the watershed. Stand exam information needs to
updated prior to the completion of any project level prescription for
vegetation management.
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Appendix WATER-1
Water Resources and Basic Hydrologic Principles

Introduction

This appendix describes many of the principles and procedures used in the management of
water resources in the South Fork Sprague River watershed. The analysis contained in this
appendix is meant to supplement what is contained in the Analysis section of this
document.

Water Quantity

Oregon®s latitude, topography, and location near the Pacific Ocean have a great influence
upon its climate. The Coast and Cascade ranges play a major role in determining
precipitation type and distribution. The prevailing air masses that move across Klamath
and Lake counties from the Pacific Ocean have been greatly modified as a result of
their passage over the Cascade Range. Continental air masses that move down from the
interior of western Canada are also a major weather factor.

Precipitation is an important climatic variable that influences the
productivity and management of resource lands. Estimates of precipitation are used for
planning numerous forest management activities, such as the location, design, and
maintenance of roads, and the selection and scheduling of harvesting and
reforestation systems.

Interception occurs when rain or snow lands on vegetation rather than the ground. Some of
this intercepted water evaporates and the remainder falls to the ground. Water also
evaporates from the surface of water bodies and soil. Under forested conditions,
evaporation from soil surfaces is minimal. Evapotranspiration is the process in which
water is taken up by plants and then evaporates into the atmosphere.

Infiltration is the movement of water into the soil surface. Surface runoff is the
distribution of water after it precipitates on the land until it reaches stream
channels, or penetrates the ground, or returns directly to the atmosphere through
evapotranspiration. For example, when the rainfall rate exceeds the infiltration rate,
water will travel over the ground surface, as surface runoff, to a channel. Generally,
surface runoff can be quantified as the precipitation amount minus surface retention,
infiltration and evapotranspiration amounts. Infiltration rates in forest soils of
south central Oregon usually exceed the maximum rates of rainfall, thus allowing most of
the water that reaches the earth®s surface to enter the soil.

Soil compaction can significantly change the hydrology of a watershed by reducing
infiltration rates. Infiltration rates are reduced by soil disturbance and compaction
associated with timber harvest activities when roads, tractor skid trails, and landings
are built to remove timber. Compaction can also be caused by site preparation
following timber harvest. Other changes in hydrology occur from the routing of
runoff through culverts and ditches which causes rapid delivery of water to stream
channels, possibly increasing the size of peak flows. Increases in peak flows appear to
be related to the amount of soil compaction in a watershed, and can cause increased
channel degradation and downstream sedimentation.

Soil compaction, and vegetation or ground cover removal can cause increases in surface
runoff, which can affect the amount and timing of peak flows.



Interception losses can be reduced, thus allowing more precipitation to reach the soil
surface. The manipulation or removal of vegetation can affect the accumulation and
melting of snow. The level of influence is related to the type of vegetation treatment
and the various climatic and physiographic conditions influencing the site.
Wildfire, prescribed burning, site preparation (such as scarification) and grazing
can reduce ground cover (live vegetation and litter) and, in turn, increase surface
runoff. It is important to retain ground cover because vegetation and plant litter keep
flowing water spread out over the surface of the land and mechanically retards or hinders
runoff, so that water moves more slowly and more opportunity is allowed for infiltration
or uptake by vegetation.

Livestock grazing affects watershed properties by alteration of plant cover and by soil
compaction from the physical action of animal hooves. Reductions in vegetation cover may
in turn increase the impact of raindrops, decrease soil organic matter and soil
aggregates, increase surface crusts, and decrease water infiltration rates. These effects
may cause increased runoff, reduced soil water content, and increased erosion. The
hydrologic impacts of grazing intensity are related primarily to infiltration and runoff.
Increased runoff can increase upland sheet and rill erosion, resulting In stream
sedimentation. Increased peak runoff can also increase stream energy for bank erosion,
downcutting, and gully formation. Reductions in water infiltration and storage can reduce
the magnitude and duration of low flows. Grazing can remove protective ground cover and
disturbs litter and soil, while trampling by grazing animals can compact surface
soils. The amount and timing of peak flows from runoff is thought to be positively
correlated with the intensity of grazing within a drainage. Adverse impacts to
riparian vegetation from grazing can negatively affect the hydrology of a stream because
riparian-wetland areas contribute to groundwater recharge and maintenance of flows.

Streamflow

The amount of water draining from a given area in a year is referred to as the annual
water yield and is usually expressed in acre-feet (1 acre-foot equals 43,560 cubic feet)
or the average depth over an area in inches. The annual yield of an area can be converted
to the average annual flow (in cubic feet per second) of the stream draining the area.

Streamflow is the water that reaches the stream channel. Total streamflow is a product of
all the other processes in the hydrologic cycle. Distribution of annual streamflow in
south central Oregon is related to the distribution and type of annual precipitation;
thus, in the watershed area high flows are observed during the spring and low flows are
predominant from July through October. Below normal precipitation in the watershed area
from 1985 through 1992 and in 1994 has contributed to extremes in summer low Flows.
Naturally low summer flows, when combined with withdrawals for irrigation or other
consumptive uses, can have a serious impact on other beneficial uses.

Timber management activities, such as road construction, harvest, and slash disposal,
affect streamflow because they remove forest vegetation. Removal of forest vegetation
reduces the amount of precipitation that returns to the atmosphere from interception and
transpiration. More precipitation reaches the soil surface and drains into streams or
becomes groundwater. Increases iIn streamflow can cause more frequent flooding, leading to
decreased stream bank stability and increased movement of sediments.

The amount of streamflow increase resulting from removal of forest vegetation is
proportional to the type of harvest, the area harvested within a specific watershed,
and the time since harvest. Streamflow increases are most



noticeable in small watersheds that have large areas of vegetation removed over a short
time period. Streamflow increases in large basins tend to be masked, because the
nonvegetated area is small relative to the size of the basin.

Increases in streamflow due to vegetation removal are not distributed evenly throughout
the year. Summer streamflow increases result from greatly reduced transpiration which
allows more water to drain through the soil to the

streams. Increases in summer flows appear large when compared to the naturally low
levels during the summer months. Summer increases are relatively short-lived
because of the growth of vegetation along stream channels. Seasonal changes in streamflow
following timber harvest are also linked to seasonal differences in soil water content
between forested and harvested areas.

The duration of increased streamflow after removal of vegetation is not easily predicted;
however, Harr (1983a) found that 27 years can be required for streamflow increases to
disappear. The return of vegetation results in annual streamflows decreasing to
preharvest levels as both interception and transpiration increase. Evaporation from the
soil surface is generally increased after timber harvest; however, this increase is
offset by the reduction in transpiration.

The magnitude of peak flows can be increased by timber harvest in the transient snow
zone, which is located at elevations where the snow level fluctuates in response to
alternating warm and cold fronts. The transient snow zone in the watershed area is
generally between 2,500 and 4,500 feet. Snow accumulation is greater in clearcut openings
than in undisturbed forests. Rain-on-snow events can result in rapid melting of the
snowpacks in clearcut areas, resulting in more snowmelt being generated from clearcut
openings and larger peak flows. However, timber removal is limited in its effect on
the size of large peak flows, which cause extensive downstream flooding during heavy
precipitation. When large peak flows (floods) occur during such heavy precipitation, the
difference in soil moisture content between forested and harvested areas can become
insignificant, and the hydrologic behavior of each area can become nearly identical.
Soil disturbance can have an influence on the frequency and magnitude of small and large
peak Fflows. The degree of influence depends upon the amount of area compacted by roads
and tractor skid roads, and the proximity of the compacted area to stream channels.

Water Quality

Sediment, stream temperature, turbidity, dissolved oxygen, and chemical composition are
important water quality components that indicate the level of protection of the
beneficial uses within a watershed. The state"s water quality requirements pertaining
to National Forest management practices in the watershed area are the requirement
for the highest and best practicable control of waste activities [Oregon Administrative
Rules 340-41-965(1)], water temperature (Oregon Administrative Rules 340-41-965(2)(b)],
turbidity (Oregon Administrative Rules 340-41-965(2)(c)], coliform [Oregon Administrative
Rules 340-41-965(e)], and the antidegradation policy (Oregon Administrative Rules 340-41-
026). The Oregon Department of Environmental Quality is reviewing and proposing changes
to its water quality requirements, of which several (the antidegradation policy, dissolved
oxygen, temperature, coliform, and turbidity) relate to National Forest land management
practices.

Streams flowing from undisturbed forests generally have excellent quality. This
characteristic makes streams valuable for domestic water supply, fish production, and
recreation. Natural processes such as surface erosion, landslides, and flood events can
increase sediments in stream channels, causing a detrimental effect on water quality.



Units of Measurement. Most chemical parameters of interest, as well as most sediment
data, are reported in terms of concentrations, discharge, or yield. Water quality data is
usually reported as concentrations or weight per unit volume, usually milligrams per
liter or micrograms per liter. In generally high-quality waters, milligrams per liter
equals parts per million, and micrograms per liter is equivalent to parts per billion.
Sediment and chemical data can be expressed in terms of discharge (weight or volume per
unit time, tons per day, or cubic feet per year) or yield (weight or volume per unit area
of the watershed, such as tons per acre, acre-feet per square mile, or kilograms
per hectare). Water temperature is measured in degrees Fahrenheit or degrees Celsius;
turbidity is measured in Jackson or Nephelometric Turbidity Units; conductivity is
measured in microsiemens, which are numerically the same as micromhos; and bacteria are
measured in number of organisms per 100 milliliters.

Stream Temperature. Water temperature is one of the most important factors for survival
of aquatic life. Most aquatic organisms are adapted to thrive within a limited range of
temperatures. The primary concern with increases in water temperature is the potential
for detrimental effects on fish and other aquatic organisms. Above-optimum water
temperatures can be attributed to both natural and human-induced factors. Natural factors
include low summer flows resulting from minimal to no precipitation during the
summer, high summer air temperatures, wide channels, stream orientation, and geology.-

Solar radiation is the main cause of iIncreased water temperatures from management
activities. Shade from riparian vegetation plays a major role in keeping streams cool.
Stream temperatures may be affected if shading vegetation from stream banks is
removed during timber harvest. Livestock grazing can cause water temperature increases by
removal of stream-shading vegetation and the widening and shallowing of the stream
channel by stream bank damage. These changes in the shape of the stream channel increase
its surface area and its exposure to solar radiation. Because of its increased surface
area, a wide, shallow stream will heat more rapidly than a deep, narrow stream. The
color and composition of the streambed, the amount of water in a stream, the amount of
sediments suspended in the water, and the direction that a stream flows all affect how
fast and how much a stream may become heated. Because downstream shading does not
significantly lower temperatures of streams warmed by upstream exposure, water
temperatures of large streams also increase if small tributaries are exposed to solar
radiation. The magnitude of this effect is dependent on the temperature and quantity of
groundwater inflow, as well as inflow from other well-shaded tributaries.

Sediment and Turbidity. Sediment, or particulate matter, is described as suspended and
settleable solids of organic and inorganic nature. Sediments occur naturally in water as
products of weathering and erosion. Wind, water or frost action on rock surfaces result
in the gradual breakdown of large, solid rock pieces into fine sand. Nutrients
necessary to plant and animal life (iron, phosphorous, sodium, calcium) are transported
as sediments, using rivers and streams as pipelines.

Erosion and sediment transport are natural processes that can improve as well as degrade
streams and riparian areas within a watershed. Water erodes gravel banks to provide a
continuing source of gravel for a stream, shifts gravel bars, and forms or deepens
pools, all of which benefit spawning and rearing fish. However, erosion of fine-textured
soils such as clays, silts, and fine sand can reduce habitat quality by Ffilling in or
smothering spawning gravels or by reducing water quality. This type of sediment can
cause adverse effects when suspended in the water column or when deposited on the
substrate. Some of



the common measurements of sediment are turbidity, suspended sediment, settleable
solids (wash load and bed load), and percent accumulated fine materials.

Suspended sediments are those carried in suspension. Rapidly flowing water can carry more
suspended sediments than slow-moving water. As water flow slows, the largest particles
settle to the bottom first. The lightest sediment particles are suspended the longest.
Thus, clay particles, which are quite small, tend to stay suspended longer than sand
particles. Suspended sediments can give water a murky or cloudy appearance by reducing
light penetration. Suspended sediment clouds water and can cause fin and gill damage
in adult fish. Deposition of suspended sediment in lower gradient stream reaches (such as
pools and slower moving streams) clogs interstitial spaces in cobble and rubble fish
habitat and can reduce pool volume, which In turn lowers production of fish,
macroinvertebrates, and most other aquatic life. Suspended sediment also increases the
cost of treating drinking water. Chemicals, such as pesticides, and nutrients often bind
to sediment particles, thus they can be retained in the stream system rather than being
flushed downstream. Too many suspended sediments can block or reflect sunlight before it
reaches aquatic. plants. Heavier sediments can cover leaves, inhibiting photosynthesis,

or even bury plants.

Turbidity is the measurement of the optical property which causes light to be scattered
and absorbed. Turbidity is commonly measured in Jackson or Nephelometric Turbidity Units.
There is no direct relationship between the two methods; therefore, there is no direct
method of converting Jackson or Nephelometric Turbidity Units or vice versa. Turbidity
can impair salmonid sight-feeding ability, reduce growth in salmonids, decrease
primary productivity by reducing light penetration, and can contribute to an increase
in stream temperature due to increased absorption of radiant energy.

Water quality requirements are usually set in turbidity units rather than in terms of
sediment amounts. The general criteria established by the Environmental
Protection Agency is that "settleable and suspended solids should not reduce the depth of
the compensation point for photosynthetic activity by more than 10 percent from the
seasonally established norm for aquatic life" (Environmental Protection Agency
1986) . Chapter 340 of the Oregon Administrative Rules sets a standard of no more
than a 10 percent cumulative increase in natural stream turbidities to be allowed, as
measured relative to a control point immediately upstream of the turbidity-causing
activity.

Bedload sediments are too heavy to be constantly suspended. The are rolled and bounced
along the bottom of a stream. The size of a particle of bedload sediment will vary with
the volume and speed of the water. Instream sediment levels, including bedload sediment,
are both transport (flow) and supply dependent. Paustian and Beschta (1979), Jackson and
Beschta (1982), and VanSickle and Beschta (1983) described bedload transport in terms of
supply of material available for transport at various levels of flow; they found that
most bedload transport occurred during short periods of high water, when flows were
sufficient to entrain coarse, armoring riffle sediments, and access supplies of
finer material within the riffle. Subsequent studies (Jackson and Beschta 1983) have
demonstrated that increased amounts of sand in transport can cause previously stable,
coarse riffle sediments to undergo scour. Stream bank erosion can also be a result of
these peak flows. Increased high flow events can cause increased sediment
concentrations and more frequent episodes of riffle scour and fill.

The effects of management activities on sediment transport are directly related to the
effects on high flow events. The effect of management activities on the



supply of sediment available for transport depends on the average slope of the sediment
contributing area and the type of erosion processes dominant in the area of the activity.
On gently sloping topography with competent (erosion resistant) bedrock, little, if any,
increased erosion can be expected (Harr et al. 1979) as a result of management
activities. On steeper slopes, surface erosion (known as dry ravel) occurs, especially
after slash burning. It is not known how much of this eroded material reaches streams and
becomes sediment.

Soil erosion is the main source of sediment in water. Some soil is eroded naturally
through the weathering processes of rain and wind. However, the main causes of soil loss
are agricultural practices, timber harvesting, road and building site construction,
livestock grazing, and mining activities. Harr et al. (1979) reported that mean annual
suspended sediment concentration in a clearcut watershed, without roads, was
about nine times the natural concentration (in an undisturbed forest), and
mean annual sediment concentration in a patchcut watershed, with roads, was about 23
times the natural concentration.

Timber management (road construction, timber harvest, and slash disposal) and other
ground disturbing activities can affect sediment levels in streams by increasing the
capacity of the streams to entrain and transport sediment and by increasing the supply of
sediment available for transport. Increases in peak flows have a direct relationship
to increases in sediment transported downstream. Forestry practices can also
influence the sediment entering streams through surface erosion or landslides. This
influence is dependent on natural rates of surface erosion and landslide frequency,
climatic factors, and the type of activity. Timber harvest operations can damage
stream banks, remove vegetation with roots that strengthens streambanks, widen stream
banks, and lower surface water levels during low flow conditions. In areas where debris
avalanching is the dominant erosion process, clearcutting has increased the natural rate
of avalanching 2 to 4 times, and road building has increased the natural rate of erosion
as much as 25 to 340 times (Harr et al. 1979).

Roads continue are a major source of stream sedimentation, although over the past 10
years improved methods for design, location, construction, and resurfacing dirt roads
with rock have greatly reduced the amount of sediment contributed by roads. Surface
erosion from cut and fill slopes, road surfaces, stream crossings, and drainage ditches
can result in a continuous sediment source for nearby streams. Road construction can
increase erosion as much as 250 times in the first storms following construction, however
concentrations usually drop off between a few months and two years (Brown 1983).
More extended periods of increased sediment can be associated with heavy truck road use
during very wet weather, on poorly surfaced roads, or with unauthorized off-highway
vehicle use.

Roads that encroach on stream channels permanently alter their flow characteristics by
diverting or constricting the channel. Increased water velocities associated with
constriction frequently lead to accelerated channel erosion. Road maintenance can remove
riparian vegetation and disturb ditches and cutbanks that have been stabilized by
vegetative ground cover. Skid roads, if located near streams, can contribute sediment if
not properly waterbarred, seeded, or obliterated after use.

Livestock grazing can alter water quality by changing hydrologic conditions within a
watershed, primarily those of surface cover and soil infiltration rates. Ground cover
and the area of exposed soil can have the greatest influence on surface runoff, soil
erosion, and pollutant transport. Moderate to heavy grazing by livestock can decrease
infiltration rates and increase surface runoff, soil compaction, soil erosion, and
sediment yields. More



localized impacts of grazing on water quality result from stream bank sloughing (the
collapse of stream banks) and the subsequent sediment that enters the stream channel. -

Mining activities can disturb large tracts of land, which can contribute to sediment
problems. In addition, placer mining can involve removal of stream bank vegetation and
the channelization of streams which can contribute great quantities of sediment to the
channel.

Chemicals and Nutrients. Nutrients enter water mainly from treated municipal sewage
discharges, failing septic tank systems, livestock operations (grazing or feed lots),
and from fertilizers washed into the water by rain or irrigation. Excessive
amounts of nutrients released into slow moving waters during spring and summer can
result in growths of algae and aquatic weeds. Algae blooms reduce the amount of oxygen
available to fish, which can result in Ffish kills. Shallow, nutrient-rich lakes often
have impaired recreational and aesthetic values.

To address the problem of algae growth, the Oregon Environmental Quality Commission
adopted a chlorophyll standard. The amount of chlorophyll in water indicates the amount
of aquatic plant growth. Waters violating this standard will be studied by the
Environmental Quality Commission to determine the nutrient sources and options for
controlling the problem.

Timber harvest and slash disposal can affect the nutrient status of surface water.
Clearcutting can disrupt the tight nutrient cycling of an undisturbed forest system,
resulting in an accelerated breakdown of forest litter from increased temperatures and
water content of the site. Once trees are removed they are no longer using the available
nutrients, which can then enter surface waters through leaching or soil erosion. Slash
burning can accelerate this process by making additional nutrients available for
transport through volatilization and ashfall of organic material. In one Oregon Cascades
watershed, instream concentrations of ammonia nitrogen and manganese reached peak levels
of 7.6 and 0.44 milligrams per liter respectively following slash burning (Fredriksen
1971). Fredriksen attributed the high concentrations of ammonia nitrogen and manganese
to burned slash in stream channels. However, the levels of these nutrients in streams
rarely exceeds or approaches standards for those nutrients (Fellers and Kimmins 1984, Harr
and Fredriksen 1988).

The aerial application of herbicides is another management activity that can affect the
chemical water quality of streams. A detailed discussion of potential water quality
impacts of herbicides proposed can be found in a variety of documents.

Application of nitrogen fertilizers also affects the chemical water quality of streams.
Nitrogen is usually added to the soil by aerial application of urea pellets. Since direct
fertilizer application is the major pathway for urea entry to streams, concentrations
usually peak within one to two days following fertilizer treatment. Ammonia nitrogen also
usually peaks shortly after treatment because it is a hydrolysis product of urea entering
the stream.

Ammonia nitrogen in the soil is held very tightly, while nitrate nitrogen is readily
leached from the soil. Leaching usually occurs after ammonia is oxidized to nitrate
during the warm growing season. Therefore, peak nitrate concentrations are often recorded
one to two years after fertilization. On the other hand, if nitrogen fertilizer is applied
shortly after an area has burned, the warm soil temperatures can enhance nitrification and
subsequent leaching of nitrate to the stream. Moore (1975) summarized several
water quality monitoring studies on forest fertilization with urea throughout the
Pacific



Northwest and found maximum recorded nitrate values were usually less than 1 milligrams
per liter and in all cases were less than 5 milligrams per liter.

Ammonium-based fire retardants can adversely affect water quality. Studies have reported
initial retardant concentrations in water approached levels that could damage fish.
Concentrations decreased sharply with time after application and distance
downstream (Norris and Webb 1989).

Natural background phosphorus in streams is contributed through leaf fall and other
organic material, ground water leaching, and soil eroded into streams. The use of
fertilizers, fire retardants, and herbicides can, in some instances, produce small and
short-term increases in stream water phosphorus concentrations. Most published
studies indicate that forest management activities have only limited, if any, effects on
instream phosphorus levels (Salminen and Beschta 1991).

Dissolved heavy metals found in waters polluted by mine drainage are toxic to the
aquatic biota. Toxic metals commonly released by mining are arsenic, cadmium, cobalt,
copper, iron, lead, manganese, mercury, nickel, and zinc. Synergistic toxicity Is common
in waters polluted by heavy metals from mining (Martin and Platts 1981).

Dissolved Oxygen. Oxygen is as essential to life in water as it is to life on land.
Oxygen availability determines whether an aquatic organism will survive. and affects its
growth and development. The amount of oxygen found in water is called the dissolved
oxygen concentration and is measured in milligrams per

liter of water. Dissolved oxygen levels are affected by altitude, water agitation, water
temperature, the types of numbers of plants in the water, light penetration, and the
amount of suspended sediments. Water absorbs oxygen from the atmosphere and the mixing of
air and water in turbulent stretches of a stream both add significant amounts of oxygen
to water.

Temperature directly affects the amount of oxygen in water-the colder the water, the
more oxygen it can hold. Warming of water will cause reductions in dissolved oxygen
levels. Oxygen can also be added to water as a result of plant photosynthesis. If
photosynthesis is inhibited by sediments either by making the water murky or by burying
leaves, then the plants will add less oxygen to the water. Instream concentrations
of dissolved oxygen can be reduced by excessive amounts of organic debris entering
streams during timber harvest. Once this organic material enters the channel, it
can adversely affect dissolved oxygen concentrations in several ways: by
exerting an increased biochemical oxygen demand; by restricting flow, reducing aeration,
and by accentuating water temperature increases (Ponce 1978). When fine organic
debris, such as small twigs and needles, is left in a stream, the contained sugars and
phenols are leached out. The degradation of these materials by microorganisms
present in the steam is a process of simple oxidation. Organism growth and metabolism
create an increased oxygen demand, and oxygen concentrations decrease as demand exceeds
supply (Ponce and Brown 1974). Too much fine organic debris in the stream can deplete
dissolved oxygen concentrations at critical times of high stream temperatures, low flows,
and low available oxygen. Most of the increased biochemical oxygen demand occurs within
about 20 days of the time the material enters the stream (Ponce 1978).

Bacterial Contaminants. Bacterial contaminants most likely to be introduced into water
bodies through natural processes and management activities (such as grazing and dispersed
recreation) are total and fecal coliform, and fecal streptococcus. Concentrations of
fecal contamination are important indicators of potential health hazards for domestic
water supplies and water-contact recreation. Fecal contamination does not directly affect
suitability of fish



habitat, however, it can promote algal growth, which affects both fish habitat and the
appearance of water. Levels of fecal coliform bacteria are known to increase in surface
waters with the presence of livestock. Factors controlling the severity of fecal bacteria
pollution and inputs of nutrients include the number of livestock, closeness of grazing
to surface water, and the surface runoff conditions on areas being grazed. Bacterial
concentrations tend to reach their peak during summer months when low flows
combine with high recreation and livestock grazing use.

Macroinvertebrates. Macroinvertebrates are those invertebrates that can be detected with
the unaided eye. Macroinvertebrates in the aquatic environment provide a link in the food
chain between microscopic, multi-celled organisms and fish populations. They are
essential to the growth and production of fish and because of their strict habitat
requirements, are very useful indicators of aquatic habitat changes. The number,
size, and species of aquatic invertebrates are important to fisheries habitat, as
they are the primary food source for most salmonids and warm-water fish (Cooperrider et
al. 1986).

A healthy stream usually has a rich and varied range of macroinvertebrates,” while streams
with poor water quality will have just a few different species. The diversity of
macroinvertebrates is important, but the types of organisms can also indicate water
quality. Other factors also influence the type of aquatic organisms that can be found in
the stream. Each organism has needs for habitat and food; if the stream does not have
either, then the organism cannot live there. For example, some aquatic organisms
feed on leaves or other organic material, others filter out small particles from the
water, some scrape algae off of rocks, and some are predators that feed off of other
macroinvertebrates. Also, some aquatic organisms attach to rocks, while others live in
vegetation. If a macroinvertebrate is not found in an area where it has food and habitat
available, then poor or stressful water quality conditions may be present.

The effects of forest management activities on macroinvertebrate communities vary.
Increases in the riparian canopy opening or the amount of organic material in the
stream generally enhance aquatic insect populations. An increase iIn fine sediment
usually has the opposite effect. Removing the riparian canopy decreases the input of
terrestrial organic material and the number of detritivores. However, this decline
often is overwhelmed by the corresponding increase in primary production and
herbivorous insects (Environmental Protection Agency 1991).

Macroinvertebrates, particularly benthic macroinvertebrates, have several characteristics
which make them useful as indicators of water quality: they have either limited migration
patterns or a sessile mode of life, which makes them suitable for assessing site-specific
impacts; their life span (several months to several years) is long enough to be able to
be used as indicators of past environmental conditions; and the sensitivity of
aquatic insects to habitat and water quality changes often make them more effective
indicators of stream impairment than chemical measurements (Environmental Protection
Agency 1991).

Aquatic macroinvertebrate monitoring is a useful tool for evaluating general water
quality condition and the extent to which designated uses are impaired or supported. To
be most effective and reliable, however, biological studies need to be integrated into
a monitoring plan that includes both physical and chemical evaluations.

For additional information regarding water resources see Monitoring Guidelines to
Evaluate Effects of Forestry Activities on Streams in the Pacific Northwest



and Alaska (U.S. Environmental Protection Agency 1991), Study and
Interpretation of the Chemical Characteristics of Natural Water (U.S.
Geological. Survey 1990), and Monitoring Protocols to Evaluate Water Quality
Effects of Grazing Management on Western Rangeland Streams (U.S. Environmental
Protection Agency, 1993).

Groundwater

Water that infiltrates the soil surface is known as groundwater. Most
groundwater eventually discharges into stream channels, although some
groundwater is found in layers called aquifers (water-bearing rocks or
sediments that occur at depths from a few feet to several hundred feet below the
surface). There are two types of aquifers: unconfined (also known as wate table
aquifers) and confined (also known as artesian aquifers. Unconfined aquifers are
generally shallow with an impermeable layer of rock or soil defining the lower
boundary. The water table (saturated zone) is located between the impermeable
layer and land surface. These shallow, unconfined aquifers are prone to
contamination from surface pollutants. Confined aquifer are very deep below the
soil surface and are separated from the surface by an impermeable layer of rock
or soil. The quality of water in confined aquifers is generally excellent;
however, in some cases, chemicals in the subsurface geologic formations can add
undesirable contaminants, such as arsenic, boron, or sodium.

Groundwater is replenished by rain and snow, which Ffilters through soil and
geologic formations. This underground water generally moves slowly from
mountains and uplands to lowlands and valleys, where it is discharged to
creeks, rivers, and marshes, and provides the base flow for streams throughout
Oregon. The discharge can vary significantly in different areas, depending on
the nature of the aquifer.

Vegetation can influence groundwater in one of two ways. The presence of an
abundant vegetation cover can decrease the amount of water stored in the soil
through evapotranspiration. Conversely, vegetation can help the groundwater
table to rise by improving infiltration and by reducing surface runoff. Water
tables can rise after removal of vegetation due to increased water (from
reduced transpiration) recharging groundwater areas. This effect can be
negated by the reduction in the amount and rate of infiltration from removal o:
soil surface cover and by disturbance during treatment of vegetation.
Reductions in groundwater can also occur when subsurface flow is intercepted b:
roads built in conjunction with vegetation management. Road cuts intercept
precipitation and transports it as surface water through a ditch-culvert
system. Some of this water is deposited on undisturbed soil areas where it
returns to subsurface flow. The remainder is deposited into channels where it
becomes streamflow.
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Forgs Wide Standards Fof —
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WATERSHED MANAGEMENT

Gerradal

1.

in watershecs wihs'e propacl Scophng dlentifles an (5308 o concien regarding tha cumulaiie
cfiects of aothvitias on walsr quality or Stredm chanmes, 4 cumulaive efiects assesumen will
ba madca. Thiz wik Inchade Wand in all ownersnips in the watershed, Activiios on National Forest
Systern [ands [0 these watersheds should be dispersed in time and space o 1he extent practeal
and at kas1 to the extert NCESSEry (0 meet MA's. On mlemingled cwnerships, cowdingle
soheduing siforts 1o the axtan: practicable.

Tabla 22 Identifies 1he parcertage of #ach of ine Forsesd's watershads fertaively sutabie iorestad
lands only) Ihat can be impactad at Ary ona Hme, wIess Mara Stindart guidsnes ars reguired
by othar resourses. The guidalines will be applisd 0 eonpurcion with reqensration narvest
practices as wel as Giher actiities oF evants wimch significanty alter INe vagetatve condition
of 1he watershed

Opamtgral Considaretions: Thase imis also apply 10 sub-basns wiRin 1he watershads dsted
in Table 22 thal @& lamger than 10,000 acreg in size. These percemages can ba modified up
or derem basad upon project of areg hydrolpgic anakygty, Argas will pg longar ba consedargd
as cormributors 1o watershed Impects whan siocked with Irgas averaging, as a MRKMLM, st
fas in Riedght and (N sulficwent numars 1o prmmji;_paicg_ﬂ TrowT Cowar 1o the sie.
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Tabla 22, Watershed mpact Limits

FLHHD-TF LA Olad Kol LIy FLY

WATERSHED MAMAGEMENT

WATERSHED oy CEHT | ACRESw
o
Bracie Crask as 16,000
Buck Creek 18,800
Chewauran River 30 34,700
Crogkad Creak 0 4,500
Dairy - Elder Creak a0 15,400
Deap Crask 3a 24,300
Crews Crask aa B2 100
Aooge Laka e+ 43,900
Horeay Cresk a5 5,200
Lake Abart a5 A2 800
MeDowall Creak a5 £.704
Sitwer Crask 20 102 500
Sibver Laka =0 282 500
Soanh Creek o i 300
Bevague River - Middle 35 35,600
Spregue Atver - Morth Fork 3% 118,300
Sprague Awer - South Fork as 158,300
Sycan fivar - Middla b L 176,305
Sycan Fvar - Upger a5 58,700
Thamas - Detiomepod 30 102,500
Tubw Lake - Lot Aver 4 112500
Towartymik Cragk s 5100
Willow Craek as 26,500

M1 Scranges osteuleies Iy kot Podainl Stade wnd prbosbe luwde st

me Mabgem| Forpst bourd sy,
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Foeest-bWioa Stardards For
WATERSHED MAMNAGEMEMNT

WATERSHED MAMAGEMENT

3

Protection of Water Gualty

Compy with state requirements in accardance wilh 1R Clean Water Acl for pratection of waters
o |he Siate of Oregon [Oregan Administrative Rules, Chagmar 340-341] through planning,
apphcation, and monitoring of Pest Managamen Practices (BMP's] in conlonmanca with the
Clegn Weter Act, regulationes, and fedaral guidares issoad these,

In coapeargtion with the State of Oraqon, the Fooes will ues the Tollowir] procass:

1. Select and design BMP's based on she-speciic conditions, wechnical, aconamic, and
instiuticnal foasiblliy, and the water quallty standards {ar thoss waers potentiatly smpacied.

Implamant ard enforos BMP's.
3  Monkor te ensurg than practices ane conectly applisd as dasigned

4 Monitar to detemming the efectiveneas of practices in mesting design axpactalicons and n
araunng water quality standards,

5. Evalate mantoring reseits and miigale wherg necessary 1o minimige impacts from adivities
whera BMP's 00 ngt perlomn a3 axpected.

£, Adust BMF design standards ard application when i i faund thal beneficial uses are nct
being protected ard water quakity standards are nes Baing achlevad 1o the desired leval,
Evaluate the appropricdanass of warer quality dritera for reasonably assuring protection of
peneficial uses, Consider ecommending adjustmen of watar fualiy slandards,

Llze the exigting agreed-io process to Implemeant ihe Siate Water Lualty Managament Flan oo
lands administered by 1he USFS a5 described in Memorandums of Unasrstanding betweesn:

The Cragon Cepartmen of Emdonmental Qualfty end LUS5. Depanoment of Agricuhura, Forest
Servica (212/78 and 12/7/82), and "Attachments A& and B redemsd (o in this MOU [mgkameantaticn
Plan for Weter Chuality Planning on Mational Forest [ands in the Facific Nonbweast 1278 and
Begt Managemend Fractices lor Hange and Grazing Ackikles on Federal lands, Tespacioraty].

For @ more compdsla axplanation of the aboya, reter to Appandlx H In the EIS, Bes Managaman
Frachces.”

Indivichsal, generdl Best Mansgeament Practicas ara described in Ganeral Water Quaity Best
Maragesant Aracticas, Pacilic Morthwest Region, 11/88, Thio provides guidance but ks i a
direction Jocum, Also inciudad n s ocumart 5 a description of the procass and limitakens
and use of these BMP's. Each BMP 5815 [nchaoas the THe, Tiyectives, Explanation, Implamant 21on
and Aesponsibilty, and Montonng. Evaluatons of ability 10 mpismant and estimared afectiveness
ara mads a the projact level,

Mot all of the geners BMP's listed will narmaily spphy 10 8 ghven project, and there may T specific
BMP's which are nod represented Dy g general BMP in |his docurment

The sanshrsty of The projeat datermines whether tha site-specdlc BMP prescngtions ane included
in the EA/ELS or in the sale/project plan, or it P Arabysis GBS,
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Forest-vWica Srandaras For
WATEREHED MANAGEMENT

d Protact climaralagical Sata colestlon sites fram (ha ifluenas of Fores acthwties.

Oparanonal Congideraifons. Mairtain undisiurbed buffer around all Forsst Servics ar cooparativa
chimatedogical data collection sitéd, 4.8, weathar stalins, rain Qawmpes, sPOW SWYEy COLSES,
qrenw hehermetny sies (soeow pillows] and asrial snow mackers. Thae size of the buffer will be sufficiert
lo protect the imegrity of (Re site 2% will ba detémmingd on 4 case-by-case basis, On cooparatha
sttes, agreamerts east wihich dafing 1ha aize of the budfter,

Water Use 2nd Righla
1. Usa of weter Tor National Fovest purpasas will ba autharizad andar lfedaral oF stame siatines

depanding o the Iacation and porpgase of uss. Claims macassary undar s1ate stautas wil be
submitted in 3 timely manner. The Forest will cooperate with the stale an Basn Adjudications as
Sppopnate.

2, Recommended monahily instregam flaws for selacted strearns,
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Fores]-Widse Standards For
WATERSHED MANAGEMENT

Table 23. Aecommended:: Monthly Instream Flow for Selected Sireams

RECOMMENDED STREAMFLOW {cia) o &t Measurémard S
MEASUREMENT
STREAM SITE - Jan| Feb| Mar| Ape Jun| | Awp| Sem| oet] Mow| e
______________ _ -

Spragus River Boundary 5S35 Guuge

11 HBTS oG] o] 1oo| 1o twe| w| sa| md| sa| =] 1| o
Morth Fork
Spragus Biver A Boukdst Crask Wl | s isep sa] 2a| 2| 1\ | w0f =] s
Flva Mg Creek AL Fodge B Ly Bl 1| w| =| | @ = = as| =] e 10
MNorth Fark 12 M Abeve Graapy
Spragua Rivar Crask 2| ] »| m| | 4| ;[ w| W] o | a2
Soulh Fark At Spragua River Pamio
Spragua Rirwr Area as| as) 45| qoo| toa| | 1sp s ] Ta| em] s
Soulh Fork
Spragus River AL Al Creak wl w@y ag| 7| 7o) w| s| s| 5] T te] w

’Dlnﬂng Crapk Aberen Ciavaraion Camphed]

e w| w] 1ef w| wf = 1 1 sl w| o] w
Syean River Al Fadirt Batmrdicy sl so] ] m| | Wm| x| A x| = o
Sycan River A Syzan Fotd sol m| | ™| | M| W =] a
Sycan Rivaes Al Foram Read 27 saf so] M| m| va| af w| & 8] w| | s
Sycan River A Faren Rosd 3250 1w o] mo| s m| ao]| 2 so]| wf ] v s
Long Creek
(Wirtar Rim Side) A Corflisarca wich Bycan ) 3 & | s z] 1 el 1 2] a |
Long Crask
(ramaay Mourtain) M Fursel Road 20K i 18] 2| el | sp] F] ] | M) 5| 1S
¥ant Fork
Sitver Craak At Forsat Boundry 8 el w] w| | w{ g1 ] | 5 n 5
Bricdga Cresk At Forsst Boundery 4 o] ] wf S| ] %] 2| @f &) % *
Buck Cresk &t Foreat Baundery a ol 2] = | s &] 4| w| m 4
Chawaucan Hivar A Forsst Baundary sa| o] zo| ™ so| ] M| x| m| | =2

'E WD OF TAHLE FOR FOOTHOTES.
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Tabla 23. Continued.

Fowest- Yok Standanss Fo
WATERASHED MAMAGEMENT

Recommendad., Monthly Instream Fiow lor Selected Sireams

RECOMMENDED STHEAMFLOW (cfe) 2 o Measuramant She

MEASUREMENT
ETREAM SITE Jwn | Fuwbd Mar] dpr| Mes| o] Jui] Aug| Sep| Oet| Ko Dec
S, .
Duiry Crawk A Forayl Fand 22 2| m| wa| W M| x| m| | m| =] =
Elder Cramk A Feraal Foad 33 al 1| 12| = 12 ] 4 * A .
Thoman Crask &1 Fovwsl BoLind any a 3| 15| o 10 3 5 3 1 2
Hanery Craek AL Ferpt Boind ey 1 8] w| 10 3 2 ] 2 I

(1) Pecommemdatons derbved irom prssssos Cragesn Depadmert o Fish wid 'WiidEle dais, modified by passanied bam the Klamath Tnbas,
‘Wirmma Mebgral Fersal, and Fremant Rabonsl Forast
B Qe heal/mpcond

Protection of insireant fow resads may ba achieved through: fllng protests with tha State Water Rasowrce
Departmert whan appiicalions are made that adversely afect Natlenal Forest resqurces, issering
claims for thla watar undar ledaral or e laws whene applicable, sening prection measures fHo
spacial usa permits, or reaching Memal agresamants on Les, Purchase of water ights and Impoundmants
a8 other means for reducicg 1hegs impass.

Wadarsned Heslarathon

1.

Dagradad araas with a high patential Tor recovary will recalye the highast pricrty for tregtment.
Strugtuwral treatmarnt should be applied only when managemen changes arg Made Concumently,
of when menagement changes hava ailed o achisve Sasired resuts wihin reasonasie tma
framas.

Dperationg! Conzigeration; Planning and design of wakerahed and'or fiparian resioratlcn progects
will b preceded by a thoraugh analyss of the tribotary watershed by an Interdssiplinary team.

Minwrain Managemen

.

Protect Mocdplens, weilandy, and other ripanan zones to the extert provicled by law, thowgh
reJureTes in Plany of Oparation and recommandaeons for protecive laase shpulabions,

Estabiish waer montoring statlons in vicinty of acthve mMones, kaseable mineral extractlon sias,
and exploratony areas i potential for chemical of physlcal wader degradation exists.

Aequira tmaly stabilizaton of cuts, s, cwarbardenfwasts matanal piles, and e disturtesd
aaa

FOREST PLAN - 31



Standards and Guidalines Specdls To
MAMAGEMENTA AREA 15

MANAGEMENKT AHEA 15

Emphasls: Flsh ard Wik Habital and 'Waer Quality

tAoals: Yater bodkes and coUrses, iR rifarian vedgedation, and 1hs immadiataly sdjacent uplamnd arags
wif e managed to maiain of IMeove water quality, fish habitat, recreation oppoiunitie:, and Apanian
habrat for dependart widife specles,

Class | and U {pargnnisl snd imermittent) stregms 2nd water bodics wih high recragson, fsh, o wildlie
values will be managed 1o previde 1The habifat capacty neecded (o mest the ODFEYW Iroul Manageret
objattives. The komng lerm godal i 10 spypwoach the hisiarcal rpanan coneibon

Clazg HI (perennidl sreams will D8 managed, at 3 MinimMun, 19 Maintais Reir sxisticyy warar guality
conditlons and bank and channel stabifiy.

Class Y (Irtmrmittend sireams will be managed, at 3 ManameT, [ arera thet the curmulative efacts af
tarnd-chsturbing acthvhibedg will ot |ecparcz g Sownsirsam obsciivas for Darencial Streans.

Wel and molst meadows in poor conditlon will e mananed 1o obiain a kair of batter range candiion
ard 8 stable or upward trend. Meadows i good or better rance condilon will ot De alowed o degraca
W e Gookbticng, The ki Bfm goal = 1 appreach the higarcel cimas ecologwal conditlon.
Management emphesis for wet (CL-M1-11) and moist [CL-M3-11) bdgepole pire ecosystems wil ba to
provide wikdlife hablat
Hlniﬂ-ﬂl‘lll‘ﬂ Area Yide Stendards and Guidelines

Appllcable siata arnd federal water quallty slandards «ill be met

B She-spaciic prascriptions wil be required for all groject activities that affect aquatic/riparian
SyS1ema (FSM 2528, AB Supplement £42).

<. N cases of unrasabebed cordlict, Scil, M, waddr, ang wildlia will recave prefersimial Soasiaralion L

o Watershed, wikdlfe, and fishenes habiat rehabdizlon and imeovementa will be required 1o
meal goals for aquaEtic/ripanan Fystems,

E. Mortoresiad dparan 10088 will D MAnAged (o Tamase tha presonak of [#e Saal of chimax
WIS SOy Ty P,

F. Fenclrg of squatic/rearan systems may be required when ofher means cannd meet managemert
areg goaks.

B, Fmpsamecd obiacteay and attion itemy gutiined in the Fremomt MNational Fares] Rlipanian
Manafemen Actico PLAN (260 Appandic 7,
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Slancwros and Quidelnes Speciic To
MAMASEMENTA AREA 15

Standards and Guidsines Applicable 1o SpecHic Typas wikhin the Mansgemant Ares

Parannial Streams and ‘Walar Hodlow

all mansgemanl scilvitien
A Managatert ativities 0 and adjacent to Class | K and | perennlal streams win be conauctad
=0 thi Gl appliceble Sane and federal water quality standards as mel or axcomien.

1. Manpgomes ectivilies wil not causs a mbasurebie inerease [N watsd Ismperators when
chadly Righ femparohares wched the Ooegon water cquulity standard of 58 depgreas Fahrannen
(Kamath Besin}, or B8 cegress Fahvenhelt {al othar Fremomt National Forest basing) on ol
pafannial Sroams,

2 Proect activitles will be conducted i & manner 1o engune that turbesty ewels do ol exceed
16801 pértert of pre-actnty levets on Class | 1, and |1l stredms, Shor-temm vokations fof reuired
IN-STRAm FonETLction work (18, reSoraion measuney, bridges, Mic) ard accexabls.

timbkar managsmant

A Tha SKU or WMU occupled by tertatively suitable fores! [and wii be managed on kw idengity
UNGen-Skd IMANagemant fod pine and pae-associaled stands of 1 120-year rotarion for kidgapole
pine stands,

B. Managemant of Ihe SMU or WMU will be duscted loward provicing of maeting the follkawing:

1, Condkhons of charactestics

{a}
()
{c]
(c)
()

(Q

an abundancs of mature/overmnature troes

diversity in confer and oeciduous tres species

diversity in a0a classes

an abundanca of decklucus shrubs and read

high [cevmpesiie) canopy Closue - shada 10 stream

retain: @ bedst 1.5 snage ol 10 1o 20 in¢hes dboh. and 1 snag greated than 20 Inchos
par acre and af laast 2 down logs per gore of 12 inch diarmsier on the senall and
ol 25 foet I ket with the bark and sapwood Imact

high amount of large woody detdis in the stresem channel and upper and lower
banks, for sirsam charssl and bank stablity and structural fish haohat

Z Managernsnt traatrers

(e}
(k)

irnfredquem digturbance of soil/dufl

singke TeeNnug salectan harvest
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(e}

i}
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Swardards and Guiktedines Specdlc To
hAMAGEMENTA AREA 15

Irendts QNCwing irto [ower and upper Banks should be retained

mirimal emeurt of equipmant dishurbancg-use in fipadan areas

prescrptions il be degigned {0 increase residual dansity as thea strgam is approached
Na heavy equipmart moWement up and oown stream channets, SMMU, or Wl greas
aing Mre suppressian of kgging activitles; porpendicular crossings permitted, bt
renabiMation required

alien natural acctomulations of dead wood debrls: traal only large accumulations thal
Rirder maating riparan, waker, of wildifa abjecthes

instream construction will (ake place in aceordance wilh time pariods outllined in
"Gidedned tof Taming of Instream Construcuion, Framant Nabonal Forest'

fRNge MARAGEAnt

A, Tha SMU% o YWWMU'3 sublect to vestock grazing will ba managed so they do not axceed tha
Tolowing usa ievels fof the Tarage CompoareL
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Standams and Guidalines Spectic To
MAMADGEMENTA AREA 15

Table 31. Riparian Areas, Forage Utilizatior, and Allowabie Use of Forafje..

Aenge Resowrce Modmom Annual tHIlzsilon (percent)
FRES o Managemer Lavel Grass and Geassllke.y shrubas,
(ESH 2209.2% R-6} Sw Um Sm U
_ N e T
B. Livasack use managed within cumant grazing 40 O-30 30 B-25

capactty by nding, harding, and satting, cost-etfectna
iy eens uked only L0 MARTAIn Siewardshap of
range.

C. Livesioch maneged to schve full utiization of 45 35 40 030

afocated forags. Managemert Fystems cdesigned to
cbtain distdbuthon and Mairtsn gt vigor incluce

fercmg and water devekopmerts,

D,  Lwvexdock managed o optimize forags production 50 D40 EQ 035
and utillzation, Cogl-afecive culture practicex
mproving forage supply, focage use, and [vecshock
disirbition may be combined with lencing and witar
Chey IOENTHINEE 10 AT COMphas QraZing. Sys-

{. C. 4

() Thes will fuilde devsltpman] of BUs SrHRD Pl S50 il i wiied Yoiid BEiemng il R RQa-THI B 00 rool sk ress

alorwablbs en. Aot mHeHGHETHE Pl iy’ ’hros YT son staidir ce whnth 300 g bowasr or raraly highar whan

nanoen|mbad with nlenaiva graing inresma mhd speoflc wepiiibon mareg e tbiectved siiich will mar caoUres pbjectres

ta e AparEn cpndiant rpaaarne. Hlnices curmiabies Rnnosd L by Big gartd vl Herweiisrl

E Alvesily uid of boregs 4 b om B smail oA iovngs Bl wll e sl al tes and of Hhe ovathl DINTERG S0 Rken o BT $00
of the ercrating mbdbon_ wrilchresr . [mber

[ Fonel Rangs Efviroamasial Shdy

[ Lhkrahion Dased oh peET Memssmed by woslght

(% \newtioh bassd cn Heideis of b, wisght wfdior belg Brgeh. For sxemphe, ¥ 50 laadery oot of 100 ara browssd,
Lt bpateert by BTG,

MM Gabwierbory sonoltion & detemmined by slhotrnent clus fication arder fomegs condiien.

7] Uraakectary conditien i anyBring mot mesling splecton comdibunm,.

B, Specific panian objecties dazignad to mest a variey of resoure nesds wil be developed by

an imerdisciplinary team an an alktmant basis,

landownarship sdjusinants
A Emphasize rataction of National Forast Systam ands sdiacert 10 major walartourses,

iranapartiilon mandgameet

A Coregmaction of parallel roads will e mammeed in e SMU of Class |, 1, and I parannaaf STreams

o 1Fe WL of [akes with Righ récrestional, wikdlite, or fieheres values,

B, Arch or box cubvarts whh apen Bothorns or Drickpas will normatty be reguired an all Glass | and I

pafEidl SIBAMS On ParmanaT 1oad Systems, (o allce lof Nsh paszage,
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Standarcs and Gleceines Specic To
MANAGEMENT AREA 15

C.  Exisling rosds within 1he SMU which paraltel Class 1, Il or il perannial sireams wilk be relocared
o BN Opponunity basin. Abandoned roadbeds will be renatiilyared,

fir d ks agweran

M, Machine constrociod Gre lnat Shoald not be constructed in rparian areas durng fra suppression
activithrs. Parpandicular crossings, wilh subsadquant rehabiiialion, are parmittad, but dlscouraged
il atamathves skl

B Use of prescribed fire will be Imited o

1. Buming of ectivity fuels caled in the upland portlon of he SMMU.

& Buming of nadural fualy for the purposa of enhancing riparian dependent valuea

flsh and wiiciHe menagamen
A, Rescrroirs will ba planned lor fisheres and other compailbie uses winem faasibla.

B Asa mwmimum, instryam fighedas habitat improvemeart will kg coorcinelad with ranga, walershed,
recraation, and the QOFAW, Qbjectives will be developed besed wpon tha Framart Naticnal
Fovest *Rise 10 tha Futume® Plan,

[tarmittent Sirsams

all mansgemen activition
A, The srparlan porkon of the SMU Wil be managed 1o provide the following:

1. Condithons of charscrarisilics

{a)
thy)

{c)

an abundance o IS graatar than sx inches dbh.

high amaounts of neturally gocuming large woody debris in the straam channa and
upper and e banka

high Jewpds of Nerbieceous and Shrub wegetation (35 Mmaasired apainst poterdial)

2 Manegemamnt trastrmearts

@
)
(e)
()
(8}

rees qrowing irc ower and upper banks are sually retainad

sinps tred oF Qroup salection harvesis - prefermed

sod and chal desturtanca minimiced (Manemal amourt of equipmant clisge b
giream channeds and riparian aret wil not be wsed for skid trzils or [amdings

rvew roads will not be constructed in the nparian amee of Ta SMU and gererally will
rot b congtructed in the uplend portion of e Skl

N NSy SQUEITHNL MOWEMETE up 2nd 9wt Strasm channets and fpanian afeas
Suring T SUpPCesson and oggeng
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Standiards and Guidelines Speciic To
MAMAGEMENT AREA 15

i) perpendicular croszings permniled Dyl mehabiRation rguinsd

Ephemers Drewe

&l management activitiee
A The bottoms of aphemeral draws wiif not be used lor skid irals, landing sites, or 85 mad lcations,
Equipment disturbance of cifl land sof wil be minimiced,

Ssapa and Springw
&l management sctivities
A Manegamen! of seaps and spoings will e derected towerd prpviding or meding the lalkiwing n
Ihe rparian porton:
t,  Gordibors v characd afstics!
fa]  pn abindancs of Sasdume et OF shiobs
) an abawlance of standing daad tress
{c] an abundance of conffer trees greater than ten inches d.b.h.

[y good waier flow and quality

2 Manajeamienl {1aslmans:
{a] Singke e oF grOUR Saection harvest - ganmraly

L} infrequent sodidufl disturbance

(2] no eaupment disturbance except 1or restoration of mprovement

Moist Lodgepole
timbs: managenet

A The Hrbesr 0 aach Mol Iodoapole plre 088 will ba nanestas on 4 100-year Jotalon schetia
{na mdre thuan en pevcant Of A0 Arad ol PAr Sacade).

Wel Lodgepoke

fimber managemernd
A Tress stes are classiied oz unsukable, Tamber hanmest will not be gohediuled
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The ntetlm waldlifs sthfNdard Nad twd poanible scembricd oo follew based - gme
. R Jir sach bPacphysical snvaironrmct wichin a given waTetehad:

&, SCERARII A: If wacarxhed condic:sne for che old and lace structural
4Tage 17 A particulay Diophysical envircnment falls ARLIW tha Historls Range af
Variabilaty, DO FOT allow harvedC 4<tlilima ©a oocur «ithin old and lata
rhzuctural acage scande, and EMARMCE ald and late stzuccuzral cenditiong :n
"wOuTiger” ATANGE AN fMutnl AN poFELbDLE.

Il Arctivicies ara allowed outaida of gld and lace struc-tutdal sCage
standa CHLY IF THEY ARE TESTCHED TO MAINTAIN AND EMHEANCE EXISTING CLD ANT LAZE
FTROTICRAL COMPMONENTS,  Silvicultural syvetama and =ytcing cwthncds should be
CoodLetent with the priptipdl featuzes aof hiscoricel disturbance Isginan,

d) Maiptaint dll remapant 3ld and lace sartal stcruccural live trees
2il" dbn thar curzsncly sxisc withio atahds proposed for BAIVESD
ACTLYAITLiES.

b) Hanipulace vegacative scructurs thar doas ooc nest old and late
Atfuctuzal somdlbliond 31 A fioer TRAC Bdoves LT Towards Cheas# stuccural
funditicne am soon as pgorsable.

¢ Mpinraan open, parkliks stapds (average canopy Jdepsazy «<319% <f
fofdkrcd pifie with AETAg8 Cite disoetérs of 21%" . o noap sanipulatis Tha
domznanc overstory that crekteas this scmucroire, Dyt maplinlacs the underscary,
if nasdad, o apccurags the oawnceoancs of che lagge diasetar, opean ceAAEY
cocersdl QiEa JETUCTUrS. However, scoe aneunk of pioe seddlinga, saplings, and
Jpikg Ahould N8 presEnr AE AR UARSTACATY .

d] Treactient oethods will mimie higrerical dsseurbancs regimsd Al
mich am paasi=la.

2] MBINTAIR comomctivity and reduca fragmeantaticrd of old and lare
structural Stage stands bechudw wildlife specism asscciatad with laces and old
grrusciral cendiricns DEFEND om the cormactivicy of these habitetsd oo allow fres
Tevenant And inceraction af adultys angd dispacsal of Young, CSOnBRCTivVIEY I8 ons
of thk rey Babitst corpoosncs needed To losurs specise viabilicy. Ootil a full
CoTASrVALLOT asssamnmant id compleatsd that describes in mors dacill che movemsnrt
pactarce and aeeds of varicus species and communitiss of ppaciem in dANT-dlde
sToEystame, it im crltzcal To irsure that blocks of habicac maincain a high
dagras =f copnactivity bstwessn cham, apd that blocks of habitac do nog becoms
fragmenzed in che shoerro-term.

pl Maintain or anbance Che CTRRENT LEVEL of sonnactivitcy bDetween
old ard lata structural sCagd stands and Detwasn 4ll Forest Plan designatad “<ld
groweh /MR" habizate.

B Consaeriviey is conmydersa "sdmquately oac? whes all four af
chd foliowlrlg LL#ME AKS MAC:

t1) ald and late scructursl scage stands and MA bamitacs ara

crmrectyd witlh other jika scands insids che wararshed and co sdiacent wacetaoads
1 @ QeTwo4ic PatTerm, andg
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il #wach Sid and Jate sbucrurzl stand and MR Ares abould ta
conmacted Wwich achars at lewdt ] differsct wava, (1 wayw are preferrec!. and

13| "sorpecticn corridors® batwean Chass nabicacs need Tc be
wade by mcands of treasa wath > 37 deh and cangpy closurmas 220W. If aita
porencisal dosas oot allow capepy closurs of 354%, MALATALR CANOPY CLOoEUres wibhino
tha top 173 of site potynarisl. The (RIsnt ig €0 MRIACALN CANOEY Slasuzw a8
depag 4w poasibla. Stand wideha oust be ar leasr 4900 £r. wade ac theur
RAITCWANT PALAL, For chosa lodgepols fifte standd thar are nat capabla of
meEacaing cha z92" Abh giza, utiliza tha best available mature and ACOCEsd A=anda
AR "Conrmctinn copriders .t Saedlingseapling dbk'e sheuld moe ba incloeded in the
Avarage dbh calcalacions.

(4} che discanics Detveen old and late strlctural scangs and
MF habiracs rhar are conomctad through curziders sheuld ba g 1.5 milens.

o) To lrsurs conrnectivity aa described abcve i maincaioed, uaw
che fzllicwing pracass:

f1) Do suitable Astwork lioksges betwsen old and lare
pcruccural scands and MR-designated hapicAbe occur. accordang o The gravious
desrription? IE sa, will che propossd project Lsolatw any azrws ot group af
actaa by teducing any aoe of the paramwtars balew accaprabla levelsa? 15 ooC,
the prosjact cap contizus. ZF #G, cha project oust be deferrad or ra-dasigoad kg
CEET SCACSCTLIYATY parameterd described acove,

(2] D& suitable owtwork linkages betweso old and late
ptructural stands and HR-danignarted habibaca ¥OT COCTA ynder current conditiood,
an dasrcribed above? I ACAAR AZd dlresady isolated, or paztially imolaced by neot
raating “he coongctivity description above, will the proposad presciption
Dromate linkege sooner than if laft alons? If 0, che project should comtinue.
I the projecs i degigned i 4 manner chat would further incTsaEm iaclation.
cha protecr muer be dafarTed o Te-dasugned o sohangces connectivity QATAMATHEIS.

4] Tar reducs STASTEATACLON, of AC ledeT ooc increass it oo
urrent lavela, standw in sarlier vkl conditiona that soe locaced wichano
larger blacks of gld and late arructural atandas should nor bw consicdered for
svan-aged IsguASZACIOn AC THIE CLIRG. Bon-tegeneracion accivitias io Thasd SXees
aheuld anly procasd if EOe predcripticd movas the dCkad cowards ald and laca
acructural condliicom am sacon am pormzkle.

11 ADMERE to the followlng specific wildlife prascripoiona in ezder o
mAzntain optione Iof EpRCies conmsrvariop im che futura. Thess standards ara sec
ac MINI»CHM lavels of considsration. Follow Foresc Plan standazde And Jquidei:nes
whko Eney EXCRED the following preascrzipti-a levalse:

i} Soage and Down Logs: Mosc (if not all) old fozest sppaciaced
apACLAS T4lY o0 moderste o high lavels of snmage wnd down loge for neastapny,
tocetzng, denniag and fesding. Large down loga azw a cowmem and imporzant
somponant of old and lace strucrurel, un-meaceged stands. Fadt MADAQETMENT
practicas have greatly ceduced the oupmbar of LARGE soags and down loge in
managed acands.

111 A1l male activitias (lnclueding cegenaracicn, salech

cureing, tairming, ar salvagel waill paancaino snagy and gEeden replacamanc/rocdc
ereag gf 3 5 ynomen dbh ak 100k parencial pepulavion Levels of pgriomary cavity
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sxcavacore. (Thim should be datermoned Jgeing the bedt avaslable dats oo spacies

ISqULTIETITE 4R I.p'pl.itﬂ choTough <Surrent 10489 mecdales 3 othar documentad
.rn:udurui. 1

ror ladgepole pine stmods, all sale acrivit:as wilil oaistaid aRage and grean
apleCEment rooat Ereds of 3 10 inches dbh ar L0QY potentiac populaticn levels
of cavity axcavarsrn, The largesc avelleblis traes should b 1afT 0o mesc Ehasx
FRquirdment. Thesd Ccegquiramancs dhouwld ba dakEsarmined using che best dvailacle
datd On EpEclAed YAQUATADGACE AN Applisd zhrougn Surrent snag oodels or coher
Eocumankted prossduaran.,

(2} Fer al) stands, somge 3 20 anchas dbh are prafarred and

ihould e left vhanaver possibls. with anage down co the 15 inch <Ategary nalng
aeft Wwhen larger INAGE ars 0ol availabls,

(3} Live reminant tresm 221" dbh ahenld bas left and
considared part of cthe graesn trea "rIeplacasance” cres ARG COGEC TOES CEJUIDSCMNL .

(4} Laave pre-activity [(Currently sxisting? levels of down
~oge, Lnless chey excesd che guanticlies lisetwd balew. Harvest astivicios
shouldsupplemant pra-agtivity levals of down loge up oo che mexious lavel shown
Emlow, Excapt:ong can ba mmds whars firs protectlon nesds for lifa and proparcy
cannar b4 agtomplighed waich Ehip quanticy of debria Ieft oo sitsa.

Thid dewr log eriteria 34 DOT inteanded Co praclude the ups of pruscribed burpang
an an arraivity fusls modification crearmasr. Fire Drescciption paramacsrs will
AnNEUrS fhae =soapumptrion will ner sxcssasd 3 jpaohes total (L 171 ineh par aids)l ef
diemetat Toductlian i the Zeacured large loga (eirzes bewlowl . Toals much an the

TORSTME and TOFEM corputer oodela, fliw pehavior nancgramm, acd lochl fire
JEEwctl documantaticny Can Aid in diametsr tedurcion seatimates,

EIECE LENUTH &
SEESLES BoS. TR RLTE DIR. SHMALL EID ISTAL LINEAL LENUTH
fideroea Rine 1-% 11+ e fL. 20-40 #E.
Miwad Temlifar 15-234 -1 » ft. L10Q-149 P=%,
Lodgepale Pinm 15-d0 : @ EC, 1I0-160 fE.

L] Gosbawks: The following standards aze MINIMOM lavelis of
soneideraticn. TForesc Plan stapdardp and quidelipes thag EXCEED che levels
descritad Salow should be used insgcesd of che following:

1) Frocect svery gm active and histaricelly used godbawk
caaT -aite from dipeurbance. "Hiscorical® redera £E0 known nastipdg Astivicy
OSEUITinT at Che slte in the lase 5 yedrs,  Ssascoal remcrickicnd on AcELvibiaw
74ar nest saTed will D& Teaquirsd for acrivity cypas Ehat oay Jdisterb or Nacsars
P81z whila bonding and aAseting.

11 30 acrewm of the oot sultable nesting habitat serrcunding
. all artive and himcprical the nest trewie) will be defszced Prom haowwic.
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